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PREFACE 


TueE demand for information regarding the valuation of public 
utilities has been growing at a rapid rate during the last few years. 
The reason for it is not far to seek. Many states have put their 
public utilities in charge of Commissions appointed or elected for 
the purpose, and these commissions in many eases demand valua- 
tions of the properties when permission is ‘asked to make a change 
in the rates, or to add to the securities for any purpose. Many 
corporations are even now having careful appraisals made of their 
property and are as carefully keeping them up to date in anticipa- 
tion of the day when the public, through the proper channels, will 
demand changes in rates which will necessitate such appraisals. 

These conditions have brought on an urgent demand for in- 
formation as to methods of valuation which, as yet, has not been 
available. The author has attempted to supply a part of this 
demand with a book almost rudimentary, in order to show how 
simple are the elements going to make up valuation. 

The subject is too large to be treated here in more than an 
elementary manner, and the writer has condensed much of the 
theory, expanding only those elements which seem to be most 
needed by engineers. 

After a short discussion of value, the purposes of its determina- 
tion, and directions for determining it, a valuable court opinion 
by Judge Savage of Maine has been given in full as embodying 
the best instructions for valuation that the writer has yet encoun- 
tered. Following this is a large number of forms developed 
for the purpose of making more perfect inventories, and for as- 
sembling and classifying the data in proper order. Many of these 
forms have been reproduced photographically, by permission, from 
copies of those which have been developed and used by the Joint 
Engineering Staff of the Wisconsin Railroad Commission and the 
Wisconsin Tax Commission, to the engineer of which, Professor 
W. D. Pence, the author wishes to express his thanks for placing 
these at his disposal. Others have been devised by the writer 
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as the result of upwards of fifteen years’ experience. After a 
‘short chapter devoted to the cost of appraising a property, the 
value of Good Will and “ Going Concern Value”’ are defined and 
discussed, and the opinions of Commissions, Courts, and indi- 
viduals given at some length. 

Much space is devoted to depreciation, as it is felt that en- 
gineers are more in doubt on this point than on any other question 
‘connected with valuation. Especial attention is called to methods 
suggested for calculating depreciation and to the compound in- 
terest tables for use in calculating sinking funds, present values, 
etc. This chapter is followed by one in which amortization is 
discussed, another on the handling of depreciation funds and a 
short chapter on appreciation. 

Franchises are given considerable space, and a study of the court 
decisions quoted will, it is hoped, go far toward elucidating this very 
troublesome subject. Capitalization and control of public utilities 
are given short discussions, the whole being completed by quota- 
tions in full of some of the more important decisions of the courts, 
and the syllabuses of many others of only slightly less value. 

No excuse is offered for the large number of quotations from 
court decisions and from other papers, scattered throughout the 
book, for it is a part of the plan, where possible, to fortify each 
statement with a judicial ruling. It has been the author’s inten- 
tion to bring together in one volume the gist of all important 
rulings bearing upon the subject of valuations, so that the layman 
may have access thereto and learn where they apply. There is a 
large amount of literature hidden away among the papers of the 
technical societies that bears directly on the subject, and a con- 
siderable amount of writing on appraisals will be found among the 
reports of the various commissions having control of public util- 
ities. Abstracts from both of these sources have been used 
liberally. The author desires to express his acknowledgment to 
Mr. T. Commerford Martin for many valuable suggestions. 


HORATIO A. FOSTER. 
Marca 1, 1912. 
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ENGINEERING VALUATION 


INTRODUCTION 


VALUATION OF PUBLIC UTILITIES AND FACTORIES 


In recent years many of the corporations owning public utilities 
properties have come to financial grief, due largely to overcapitaliza- 
tion, to the fact that the heavy depreciation has come to a head, 
and to the further fact that the public has taken overcapitaliza- 
tion into account in making extensions of franchises. In organiz- 
ing these corporations, in many cases the franchises have been 
capitalized as heavily as the promoters thought they would stand, 
and in few if any companies has an amortization fund been estab- 
lished to take care of the decreasing value of a franchise. It is a 
fact, also, that in but very few cases have steps been taken to 
provide for the depreciation of the physical plant that has been 
going on steadily and has been recognized at last as one of the very 
large items of expense that must be met. 

Again, in but few cases have profits been as large as the original 
promoters had calculated, so that the franchise results have been 
meager indeed. In a great majority of companies, where a number 
of properties have been merged into one, the prices paid for the 
original operating properties have been very high, as the promoters 
of such consolidations seem to have thought that the combinations 
would lead to such economies as to pay good dividends on almost 
any amount. And again, it must be said that in many cases the 
original promoters expected to make their profits on the manipula- 
tion of the securities rather than upon any earnings that might 
accrue to the new corporation. For these and other reasons many 
of the public utilities corporations have been so heavily loaded 
with so-called watered stock, and many of them with watered 
bonds, that the anticipated earnings have not been enough to pay 
the interest on the bonds, to say nothing of paying dividends on 
the stock. In some cases, however, dividends were paid for a 
while after the organization, as the earnings were quite large and 


depreciation had not been enough to become troublesome. In no 
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case of public utilities known to the writer had provision originally 
been made to cover depreciation. 

As the physical property has worn out, or for economic reasons 
has had to be replaced by newer forms of apparatus, expenses have 
increased to such an extent that the earnings have seldom been 
enough to meet the extra requirements, and the necessary new 
capital has been secured through reorganization. In such reor- 
ganizations bankers have taken securities at a very considerable 
discount, demanding also a large bonus of stock. These reorganiza- 
tions have continued until the present time, but the people begin 
to look upon the value of such securities with considerable doubt, 
and, to protect themselves, have, in many states, pressed the matter 
of public utilities commissions in their respective legislatures, 
resulting in the establishment of new commissions or the enlarge- 
ment of the powers of the already existing railroad commissions 
to cover the new demand. 

In the majority of cases, the new powers conferred upon these 
commissions give them control of the issue of all bonds and stocks 
by the public utilities, and, before allowing an issue of any kind of 
securities, demands are made for appraisals of the physical prop- 
erty of the corporations. 

In Massachusetts the law demands that the Commission shall 
determine if the fair physical value of the property owned equals 
or exceeds the existing securities. Such fair value means in all 
cases a present or depreciated value, and no issue of new securities 
is allowed unless the value of the physical property equals or ex- 
ceeds that of the par value of the existing securities. Even when 
the value of the property exceeds the par value of securities, new 
issues are only allowed to be sold at the then existing market price, 
which in that particular commonwealth is nearly always above par. 
It is, therefore, practically impossible to get any so-called water 
into securities that are issued by a public utilities company exist- 
ing under Massachusetts laws. 

In some rare instances public utilities corporations have been 
reorganized and carried along until the growth of business has 
saved the day, and, by conservative management, a paying basis 
has been reached. 

In many cases, however, receiverships have been found neces- 
sary, and reorganization under a receiver with a public utilities 
commission to control the issue of securities has resulted in drastic 
reductions of watered stock and the placing of securities on a rock 
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bottom basis, governed largely by the physical value of the prop- 
erty owned.! Curiously enough, the value of franchises has been 
given little consideration except in such notable cases as that of the 
Consolidated Gas Company of New York, and the Chicago Rail- 
way settlement, in which, by a compromise, a certain arbitrary 
amount was allowed for the remaining life of the various franchises. 

At the present time the “indeterminate” franchise is being 
given more serious consideration than any other form, and, as 
it has been in use in the state of Massachusetts ever since public 
utilities corporations have existed there, and with no trouble what- 
soever, and as probably more street railways and lighting com- 
panies have been incorporated there in proportion to the number 
of inhabitants than in any other state, it would seem that there is 
little trouble to be expected with this particular form of franchise. 
It may be well to explain that in effect the indeterminate franchise 
is simply a permit to operate during good behavior, and it will 
be treated more fully later on in the chapter on franchise. 

In many instances public utilities have been developed along 
expensive lines, as, for instance, the modern street railway, which 
first consisted of horse-propelled vehicles traveling on a light 
strap rail laid on wooden stringers; next a cable railway with a 
very expensive under-the-surface construction, and lastly the 
electric railway, which has necessitated the changing of all the 
old types of equipment. Rails have been replaced time and again 
as the cars have been increased in size and weight; power houses 
have been built and rebuilt to meet the ever increasing demand 
for power, and all these development expenses have been met by 
adjustment of capital resulting in the issue of additional securities, 
and in few cases known to the writer have any attempts been made 
to amortize such development expenses. 

Now when reorganizations are found to be necessary and the 
commissions demand appraisals of the physical property as a 
basis, it naturally results in a corresponding reduction of capital 
if all evidence of development items has disappeared. 

It has been a puzzle, then, to determine some equitable method 
of reorganization that would be fair and agreeable to the corpora- 
tion and acceptable to the commissions, but this seems to have 


1In the case of the Third Avenue Railway v. Public Service Commission of N.Y., 
Second District, the courts decided (Nov., 1911) that a public utility corporation 
could reorganize without reference to the Public Service Commission, if it did not 
issue new securities in excess of those already outstanding. 
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been very cleverly met by a method of applying a physical valua- 
tion of the property of the International Traction Co. of Buffalo 
by Bion J. Arnold. 

This property is one of the large systems which has lines in one 
large city and in a number of smaller ones, and has many miles of 
suburban and interurban railway. It has been built up on a 
foundation of a comparatively small horse railway, but it has been 
very largely extended since that time and the development ex- 
penses include only those incident to the rebuilt power plants, 
replacing old cars with new and larger ones, and such other items 
as have been due to changes in the art. In the appraisal no atten- 
tion has been paid to the value of any franchises nor to the amount 
of the capital stock or securities that. have been issued. 

First, an appraisal was made giving the cost of reproducing new 
all the physical property as of to-day and in its existing form. 
No present or depreciated value was computed, the plain cost to 
reproduce new being considered sufficient so far as value of exist- 
ing property was concerned for the purpose of this reorganization. 
This cost to reproduce new the property at this or any given date 
is considered the basis of value to which the capitalization should 
eventually be brought, although to cover early losses, obsolescence, 
brokerage, discounts and development expenses, a higher capitaliza- 
tion is temporarily allowed, and for this purpose it is proposed to 
divide the gross earnings in the future as follows: 

a. Operating expenses, including taxes, insurance and main- 
tenance. 

b. Depreciation fund, sufficient to always maintain the proper- 
ties in first-class operating condition. 

c. Interest on all money put into the property as represented 
by bonds, and on all actual cash put into the property from other 
sources. 

d. All surplus to be devoted to amortization of the excess capi- 
talization represented by the above-mentioned early losses, ob- 
solescence, brokerage, discounts, and development expenses, either 
by the purchasing of the securities which represent these items, 
or by the building of extensions to the property from this surplus 
and thus without increasing the capitalization, until the value of 
the securities issued becomes the same as that of the physical 
property which is performing the service, after which time the 
surplus can be divided between the public and the company, 
in some such a manner as is done in Chicago, used for the reduc- 
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tion of fares to the public, or otherwise as may be agreed between 
the regulating bodies representing the public and the company 
performing the service. 

Such a method will place the capitalization of the corporation 
on a basis so solid that a commission can safely allow the issue 
of securities for the purchase of additional plant, track, cars, and 
anything else for which money may be needed. The method will 
also gradually amortize out of existence any capitalization that 
may have been issued for franchises, good will, or development 
expense. It takes care of all depreciation so that the value of the 
property is maintained intact, and, in fact, seems to cover in a 
very equitable manner all points heretofore left unprovided for 
in such reorganizations. 


CHAPTER I 


VALUE 


Webster’s Dictionary gives the following definition of value : 


“Worth estimated by any standard of purchasing power, especially 
by the market price, or the amount of money agreed upon as an equiva- 
lent to the utility and cost of anything.” 


A shorter definition by F. A. Walker is: 


“Value is the generic term which expresses power in exchange.” 


Professor H. C. Adams says : 


“One cannot go far in the consideration of the process of valuation, 
however, without being forced to recognize that value is a highly complex 
idea, and that the process of valuation is in a marked degree an ana- 
lytical process, and, further, the necessity of formulating definitions, and 
of presenting the aggregate valuation arrived at under appropriate heads, 
will result in a new point of view, from which the problem of the relation 
of public service industries to the political organization may be regarded.” 


The above definitions cover the term “value” in a general 
sense, but the subject broadens and is divided into various kinds 
of values, viz. : 

Market value, which may be defined as the amount that may be 
agreed upon as between a willing buyer and a willing seller. 

In a recent lawsuit, the following definition of market value was 
given to the witnesses by the court : 


“Market value means the fair value of the property, as between one 
who wants to purchase and one who wants to sell any article; not what 
could be obtained for it under peculiar circumstances, when a greater 
than its fair price could be obtained; not its speculative value; not a 
value obtained from the necessities of another. Nor, on the other hand, 
is it to be limited to that price which the property would bring when 
forced off at auction, under the hammer. It is what it would bring at 
a fair public sale, when one party wanted to sell and the other to buy.” 

6 
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Taxable value, or the value placed upon property of a taxable 
nature by the assessor. 

Commercial value, which perhaps may be considered the same 
as market value, is defined by the Century Dictionary as “that 
for which a thing can be sold or exchanged at a given time or 
place.” 

Professor Adams defines it as “the estimate placed upon the 
worth of a property, regarded as a business proposition.” 

One of the best definitions yet seen by the writer is that of 
Henry Earle Riggs, in a paper read before the American Society 
of Civil Engineers in January, 1911, entitled “‘The Valuation of 
Public Service Corporation Property.”” He says: 


“As a definition of that estimate of worth which an engineering com- 
mission should report as the result of a complete appraisal, the follow- 
ing is submitted: The value of a property is its estimated worth at a 
given time, measured in money, taking into account all the elements 
which add to its usefulness or desirability as a business or profit-earning 
proposition.” 


Matheson says: 


“The value of anything is sometimes defined as that which it will 
fetch ; and in the sale of a factory, the price at any particular time will, 
if there be freedom on both sides, depend not on the original cost or on 
any arbitrary standard of value — although of course the cost at which 
a similar factory could be built and equipped is an important consid- 
eration — but on the competition either of buyers or sellers; in other 
words, on the supply or demand. The element of freedom is wanting 
in a compulsory purchase there, the basis of price is the value to the 
seller, who is compensated for what he loses, and not for what the buyer 
gains.” 


Earning Value is the value placed upon or agreed upon for a 
property, based on the earning capacity of that property, either 
from the known past earnings or from those estimated for the 
future. Again quoting from Matheson: 


“The real basis of value, however, which generally guides a purchaser, 
is the estimated earning power, or the net revenue, past, present, and 
prospective, so far as it can be ascertained. From this point of view 
there is often more scope for difference of opinion than would at first 
sight appear. The rate of profit in the past is a primary basis, but 
this is not conclusive. A purchaser may see his way to improved 
methods, to an extended trade, to a better utilization of the plant or 
site, and so to greater profits. On the other hand, past profits may 
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have been due to special knowledge of the proprietors; much may 
really have been owing to skilled management, which, if obtainable at 
all in the future, may require the payment of considerable salaries tak- 
ing precedence of profits, or the payment of directors’ fees. Private 
partners may not have debited the concern with salaries, but, if they 
are selling the concern to a company, may claim them when they serve 
as managers or directors.” 


In the case of Cotting v. Kansas City Stockyards Co., and in 
Monongahela Navigation Co. v. United States, the court had the 
following to say as regards basing the value of a public utilities 
property on the earning capacity: 


“When a valuation is placed on property which has become affected 
with a public use, for the purpose of ascertaining whether the maxi- 
mum rate of compensation fixed by law for its use is reasonable or 
otherwise, it is obvious that the income derived therefrom by the 
owner before it was subjected to legislative control cannot always be 
accepted as a proper test of value because the compensation which 
the owner charged for its use may have been excessive and unreason- 
able. Again, when property has been capitalized by issuing stock, 
neither the market value nor the par value of the stock can be accepted 
in all cases as a proper criterion of value, because the stock may not 
represent the money actually invested, and, furthermore, because 
the property may have been capitalized mainly with reference to its 
income producing capacity, on the assumption that it is ordinary private 
property, which the owner may use as he thinks proper, without being 
subject to legislative control. On the other hand, however, when 
property is valued for the purpose last stated, it is clear that the owner 
thereof is entitled to the benefit of any appreciation in value above 
the original cost and the cost of improvements, which is due to what 
may be termed natural causes. If improvements made in the vicinity 
of the property, the growth of the city or town where it is located, the 
building of railroads, the development of the surrounding country, 
and other like causes, give property an increased value, the owner 
cannot be deprived of such increase by legislative action which prevents 
him from realizing an income commensurate with the enhanced value 
of his property.” (82 Fed. Rep. 854.) 


“The value of property, generally speaking, is determined by its 
productiveness, — the profits which its use brings to the owner. Various 
elements enter into this matter of value. . . . Neighborhood to the cen- 
ters of business and population largely affect values, for that property 
which is near the center of a large city may command high rent, while 
property of the same character, remote therefrom, is wanted by but 
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few, and commands but a small rental. Demand for the use is another 
factor. The commerce on the Monongahela River, as appears from — 
the testimony offered, is great; the demand for the use of this lock 
and dam constant. A precisely similar property, in a stream where 
commerce is light, would naturally be of less value, for the demand for 
the use would be less. The value, therefore, is not determined by the 

- mere cost of construction, but more by what the completed structure 
brings in the way of earnings to its owner. For each separate use 
of one’s property by others the owner is entitled to a reasonable com- 
pensation, and the number and amount of such uses determines the 
productiveness and the earnings of the property, and, therefore, largely 
its value. So that, if this property, belonging to the Monongahela 
Company is rightfully where it is, the company may justly demand 
from every one making use of it a compensation; and to take that 
property from it deprives it of the aggregate amount of such com- 
pensation, which otherwise it would continue to receive. What 
amount of compensation for each separate use of any particular 
property may be charged is sometimes fixed by the statute which 
gives authority for the creation of the property; sometimes de- 
termined by what it is reasonably worth; and sometimes, if it is 
purely private property, devoted only to private uses, the matter 
rests arbitrarily with the will of the owner. In this case, it being 
property devoted to a public use, the amount of compensation was 
subject to the determination of the state of Pennsylvania, the state 
which authorized the creation of the property. The prices which 
may be exacted under this legislative grant of authority are the tolls, 
and these tolls, in the nature of the case, must enter into and largely 
determine the matter of value.” (Monongahela Navigation Co. »v. 
United States, 13 Sup. C. 627.) 


Division of Values. — Value in general may be considered under 
the following heads, viz. : 


Physical Value. Original cost. 
Reproduction value now. 
Overhead charges. 
Scrap or salvage value. 
Wearing value. 
Service value. 
Present or depreciated value. 
Intangible Value. Development expenses. 
Franchise value. 
Going concern value. 
Good will value. 
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Physical Value is that value which includes the costs of con- 
structing a property, together with the value of all material, ap- 
paratus and the labor of installation. Physical value should 
include also all nonphysical charges that are closely connected 
with the construction and installation of the property, 7.e. en- 
gineers and architects’ charges, including all designing and testing: 
administration expenses, which include superintendents, inspectors, 
clerk hire, legal expense, rent, storeroom expenses, etc., taxes and 
insurance during construction. 

In appraising the physical value of a property allowance must 
also be made to provide for contingencies, incidentals, incomplete 
inventories, etc. 

Worth may be defined as the physical value of a property or 
article less the depreciation, and, while not necessarily the value 
of the property, it is clear that the physical worth must be deter- 
mined in order to learn the value. The investment upon which 
a return is to be earned is represented by the physical value of the 
property for which the money invested has been expended. 

Property owned by private persons may be used as the owner 
may see fit. So also may property be handled that may belong 
to a company or a limited liability partnership that is not engaged 
in serving the public needs. But corporations which are organized 
for supplying the public with any of its public utilities, such as 
gas, domestic water supply, transportation, telephones, and electric 
lighting, are now, by decisions of the Supreme Court, subject to 
regulation by the properly constituted authorities as to rates to 
be charged for service, methods to be used, character of service 
given, compulsory supply, and rate of dividend. They are no 
longer allowed to overcapitalize as in the past, nor are they 
permitted to pay excessive salaries or other compensation to 
officials and directors, and they are required, on proper notice, 
to furnish complete, detailed appraisals of their entire property 

so that rates may be determined in an equitable manner. 
A corporation owes its existence to the state and therefore owes 
a duty to that state from which it obtained its charter. It should 
furnish all reports of its operation freely and willingly under 
proper safeguards by the state; but there are many corporations 
given life and existence which are quite averse to furnishing such 
reports to any one but the bureau of corporations for tax purposes, 
and in many cases these reports are apparently so juggled as to 
render them of little use in determining the result of operations. 
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' This condition obtains whether the corporation is very profitable 
or is making no net income. The only remedy suggested for reliev- 
ing the profitable corporation is that it should withdraw from 
the protection of the state and become a simple partnership. For 
some unknown reason this is seldom done. 

In appraising the property of a public utilities corporation 
care should always be taken that the figures of valuation are based 
upon a simple engineering calculation, original cost, or cost of 
the property reproduced new. There is always danger that an 
appraisement may be biased in favor of the parties for whom it is 
made. Appraisers are sometimes requested to favor the parties 
by whom they are employed, as, when appraising for a corporation, 
if the valuation is for rate-making purposes, to make the appraise- 
ment high, or if for taxation, to produce a lower figure, and again, 
if for sale, the desire will be wholly to make the value as high as 
possible. There can be no doubt, however, that there is but one 
legitimate value, which is such as may be determined by competent 
engineers at the given date and under the conditions existing. 
This matter has been very well stated by Henry Earle Riggs in 
a paper on “The Valuation of Public Utilities Companies Property,” 
read before the American Society of Civil Engineers, November, 
1910 (page 1499, Trans. Am. So. C. E.): 


“Tt is further contended that, in making the physical appraisal, the 
purpose of the appraisal should not be permitted to modify the figures. 
The resultant figure should be the same, whether it is to be used as a 
basis for assessment, rate making, or limitation of capitalization. It 
should be an engineering estimate of the amount of bona fide capital 
still remaining in the property, or of the complete cost of reproduction 
under existing conditions, less depreciation. This figure is definite, within 
reasonable limits, and it cannot be conceded that it is permissible to vary 
it, submitting one result as a physical value for taxation, and another 
and different result as a present physical valuation for rate making.” 


Present, or depreciated, value must be determined by making 
a proper deduction from the cost to reproduce a plant new, or from 
the cost of the plant upon whatever basis it may be appraised. 

There has been some controversy over the question as to whether 
properties should be valued on the basis of reproduction new in 
the same form as at the date of the appraisal, or should be rated 
at the value of a new plant of the same capacity, but up-to-date 
in every respect. Many take the ground that the valuation of 
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an existing plant need not be based upon the reproduction as found, 
but may be based upon the cost of a new plant substituted for the 
old, for doing the same work, but in the most modern manner. 
It has been decided by the courts, however, that in making an 
appraisal of public utilities properties the valuation must be taken 
as of the property in the same form which it exists at the time 
of the appraisal. See opinion of Judge Savage in Kennebec 
Water District v. City of Waterville (54 Atl. Rep. 13) following: 


“The court, in San Diego Water Co. v. San Diego, 118 Cal. 556, 50 
Pac. 633, 62 Am. St. Rep. 261, 38 L. R. A. 460, holds that the method 
of fixing present value by ascertaining cost of replacement is not appli- 
cable to property of this character, because, chiefly, the construction 
and development of waterworks is a matter of growth. At the outset 
the company owning them is a pioneer. It must keep pace with or 
anticipate municipal growth. The works must be constructed, and 
usually no reward can be realized by the constructors until some time 
has elapsed. In the meantime, as the city grows, the facilities of 
building such works are increased, and the cost of construction thereby 
diminished. But we think that, at the most, these considerations 
suggest only that other elements are also taken into account in fixing 
present value. So far as they relate to the original hazard, we have 
discussed them in an earlier part of this opinion. We think the in- 
quiry along the line of reproduction should, however, be limited to the 
replacing of the present system by one substantially like it. To enter 
upon a comparison of the merits of different systems — to compare 
this one with more modern systems — would be to open a wide door 
to speculative inquiry, and lead to discussions not germane to the 
subject. It is this system that is to be appraised, in its present con- 
dition and with its present efficiency.” 


W. H. Williams, 3d Vice President of the Delaware and Hudson 
Canal Co., in the Railroad Age Gazette of April 9, 1909, has the 
following to say upon this part of the subject: 


“Ordinarily we should expect to see the valuation for taxation much 
less than the valuation used as the basis for making rates, or for cap- 
italization. Generally speaking, the valuation of property for tax- 
ation should be its market value, regardless of the purpose for which it 
is used. Capitalization should represent the cost of the property to 
the present holders thereof. The valuation for rates is dependent, 
among other things, both upon the first cost and the present value 
as a ‘going concern.’ ” 


Original Cost.— In making valuations little attention has been 
paid in the past to the original cost of plants, for the reason that 
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it has been very difficult of determination., Many corporations 
for which valuations are made to-day are the result of combina- 
tions, and these combinations have been made almost invariably 
upon the earning value rather than upon the physical worth. It 
is a natural consequence that little attention has been paid to 
the construction or first cost of these plants, and therefore records 
of cost are seldom available to new buyers. 

H. P. Gillette says, in his report on the valuation of the rail- 
roads in the state of Washington, that he considered the original 
cost of so much consequence that he insisted on having the 
records produced, and after he had secured much of the original 
data by other means, and after a delay of months, the railroads 
reluctantly —at first—gave up the records. Mr. Gillette feels 
that persistence in such a demand will nearly always disclose 
the original costs. 

Again, where such records have been kept, there is no assurance 
that they are correct from the standpoint of cost, as in many cases 
the figures have been raised in order to cover the issue of the bonds 
and stock. This has been done in many cases in New York State, 
especially with street railways, and the books generally read “cost 
of railway by contract.”’ Such contracts have been made at a 
price equal to the total issue of securities, where it is a well-known 
fact that the bonds have been issued in payment for the physical 
property, and usually issued at a discount, and the stock has been 
issued for franchises or given as a bonus. For such reasons it has 
been particularly difficult to determine the first cost. 

In certain waterworks cases it has been possible to determine 
the first cost, and particular effort has been made to learn this, 
for the reason that in some court cases the reasonable return to be 
allowed to the owner of such works has been calculated upon the 
original cost. 

Items are frequently included in original cost that have been 
discarded, superseded, or abandoned for obsolescence or other good 
and sufficient reasons. Ten years back the capitalization of these 
items was not often disturbed, the value of the new article dis- 
placing the old being added directly to the capital in many in- 
stances. Since that time, however, much greater care has been 
exercised, and now only the excess value is added, or the value of 
the old material has to be depreciated gradually in order to get 
it off the books. Most accountants try to have this removed at 
once, but in the case of street railways where a whole cable system, 
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for instance, has been abandoned it would be very harmful to the 
owner and impracticable to write the total value off the books at 
once, and engineers now feel that such items should be depreciated 
at the regular rates or perhaps at a little higher rate than usual 
until entirely canceled. 


Reproduction Cost New.— The reproduction cost new is the 
basis upon which substantially all modern appraisements are made. 
It is the most fair, from the fact that it is based upon existing con- 
ditions, and it is not especially difficult to determine market prices 
for materials and labor at the time. Reproduction value should 
include, besides the value of the actual physical property, its 
value as a going concern, the value of good will, the value of its 
franchise, if operated under such a privilege, and its earning value. 


“18. The appraisers may properly consider what the existing sys- 
tem can be reproduced for. But the cost of reproduction will not be 
conclusive. It will be evidence having some tendency to prove pres- 
ent value. The inquiry along the line of reproduction should be lim- 
ited to the replacing of the present system by one substantially like 
it.” (Kennebec Water District v. City of Waterville, et al., Sup. Jud. 
Ct. of Maine, Dec. 27, 1902.) 


The prices to be used in connection with the reproduction cost 
must depend somewhat upon the judgment of the appraiser, and, 
if convenient, to arrive at an agreement with the opposite party, 
when two or more are interested, such agreement will go far in 
settlement. In some of the large cases with which the writer has 
been associated, prices for nearly all common materials were taken 
at the date of the appraisement, but when large quantities of some 
special materials have been found, as for instance, copper, iron, 
steel rails, cast iron pipe, steel or wooden poles, cross-arms, etc., 
prices have been averaged for four or five years previous to the 
date of the appraisal. 

In Willcox v. Consolidated Gas Co. (29 Sup. Ct. 200) the court 
stated that the price as of the date of the appraisal was the correct 
one to use. 

Two opinions delivered by Judge Savage in advance of decisions 
regarding the appraisal of three water companies in the state of 
Maine, take the ground that the price must be taken as the average 
over a period of time necessary to complete the works previous to 
the date of taking over. That is, if it was estimated by the ap- 
praisers that it would take three years to build the structures, 
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then the average price for that three years ending upon the date 
of taking over the property would be the price at which the valua- 
tion should be made. On the contrary, in the case of the National 
Water Works Company v. Kansas City, 62 Federal Report 853, 
the court decided that the price obtained at the date of delivering 
the works would be used in the appraisal. Following is the lan- 
guage of Judge Savage in one of the Maine opinions: 


“In determining, not cost, but present value, present prices, of course, 
are the standard, rather than former prices. It is suggested that in 
fixing the value on January 1, 1904, allowance must be made for the 
fact that a plant ready to be delivered on a given date must have been 
commenced a considerable time before, certainly. When we say 
‘present prices’ we mean prices within a period necessary for construc- 
tion. And a fair rate — usually the prevailing rate — of interest upon 
the money invested in the plant during construction, and before com- 
pletion, is as much a part of the cost of construction, as is the money 
itself which is expended for materials and labor.’ (59 Atl. Rep. 542.) 


“And we concur with the court below in holding that the value of 
the property is to be determined as of the time when the inquiry is 
made regarding the rates. If the property which legally enters into 
the consideration of the question of rates has increased in value since 
it was acquired, the company is entitled to the benefit of such increase. 
That is, at any rate, the general rule. We do not say there may not 
possibly be an exception to it where the property may have increased so 
enormously as to render a rate permitting a reasonable return upon such 
increased value unjust to the public.” (Willcox v. Consolidated Gas 
Co. 29 Sup. Ct. 200.) 


“We hold, however, that the basis of all calculations as to the reason- 
ableness of rates to be charged by a corporation maintaining a high- 
way under legislative sanction must be the fair value of the property 
being used by it for the convenience of the public. And, in order to 
ascertain that value, the original cost of construction, the amount 
expended in permanent improvements, the amount and market value 
of its bonds and stock, the present as compared with the original cost of 
construction, the probable earning capacity of the property under particu- 
lar rates prescribed by statute, and the sum required to meet operating 
expenses, are all matters for consideration, and are to be given such weight 
as may be just and right in each case. We do not say that there may 
not be other matters to be regarded in estimating the value of the 
property. What the company is entitled to ask is a fair return upon 
the value of that which it employs for the public convenience. On the 
other hand, what the public is entitled to demand is that no more be 
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exacted from it for the use of a public highway than the services rendered 
by it are reasonably worth.’’ (Smythe v. Ames. 18 Sup. Ct. 434.) 


John W. Alvord, in a paper read before the American Water 
Works Association in June, 1909, very clearly states the conditions 
necessary to take into account in valuing a going plant for repro- 
duction cost, as follows: 


1. “In estimating the cost of reproducing a plant, it is obviously 
important to consider the reproduction as taking place in a way that is 
humanly possible. Now, it is not humanly possible to construct a 
plant in the past, or in one day, or by the substitution of hindsight for 
foresight; therefore, if we are to avoid flights of constructive fancy, 
we are compelled to consider the reproduction as taking place in the 
near future in reasonable and workable periods of time, and without 
special foreknowledge other than that gained from experience with 
similar construction and familiarity with costs in the near past. To do 
other than this will not be ‘reproducing.’ 

2. “A conceptual starting plant which is in process of being estimated 
must be made to pass through all the preliminary phases of mental 
origination as well as physical construction; it must consider the time 
and cost necessary to devise, conceive, design, negotiate, administer 
and direct, as well as the labor cost of digging and building, and the 
duplication which we try to imagine involves the recreation of many 
subordinate structures, appliances, and much machinery which will 
have been removed or will have ceased to exist, but which were necessary 
in their time and place in order to bring about that finished condition 
which finally appears. 

3. “The conceptual starting plant must of course finally precisely 
accord in form, dimension and extent with the existing or going plant 
under consideration; in other words, the estimator has before him 
full-sized and lifelike plans and specifications furnished by the existing 
or going plant. This very completeness of data often tempts even 
experienced estimators into a neglect of the intermediate steps by 
which such plants are originally evolved. 

4, “The conceptual or starting plant should, as a matter of fairness, 
deal with all difficulties known to be originally encountered in con- 
structing the existing or going plant, notwithstanding such difficulties 
might now be easily modified or eliminated by a forewarned intelli- 
gence. 

5. “The value of the conceptual or starting plant should be com- 
puted upon such prices of labor and material as it would seem safe 
for a prudent man to commit himself to and for such reasonable period 
in the near future, as experience shows will properly be required for 
construction. Such period in any new construction cannot of necessity 
be contemplated as completed in the near past from the date of the 
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estimate, for to consider such prices as of a period that has already 
passed would be taking advantage of knowledge not humanly available 
to the ordinary constructor. Prices in the near future, however, should 
of course be predicated (with good judgment) upon those of the near 
past, just as in any practical case of new construction.” 


* * * * * * * 


7. “The method of valuing at some present date by the reproduction 
theory will necessarily include all the appreciations in value which 
logically and properly ought to be credited to the existing or going 
plant, by reason of its age. Some of these appreciations are readily 
admitted, as, for instance, ‘Increased Value of Land’ due to a city’s 
growth, but other items quite as logical are sometimes unexpected, as, 
for instance, the increased cost that will be necessitated in relaying pipe 
under pavements. 

8. “If appreciations are thus made necessary in the process of 
duplication, it is also true that on the completion of the conceptual 
starting plant it must be reduced in value by the measure in which 
the existing or going plant has depreciated through age, wear and tear, 
by reason of new inventions, changes in demand, growth of ideas and 
other fluctuating conditions. The time element here is of vital 
importance.” 


Overhead Charges. — These charges are certain percentages 
added to the cost to reproduce new, in order to complete that 
valuation. They are made up of a number of items, some of 
which are nearly always in dispute, but are finally and in general 
agreed upon by engineers and appraisers. 

It must be understood that the percentage for general con- 
tractors’ profit, being at the rate of 8 to 15 per cent, should be added 
to the cost as developed from subcontractors’ prices, and is not 
a legitimate overhead charge. The sum of the cost to reproduce 
new, plus the general contractor’s profit, is the true cost to re- 
produce. It is a general condition to-day that most large or heavy 
construction is in the hands of a general contractor, who, for a 
certain percentage, looks after all subcontractors and all of the 
construction in general. This, of course, does not apply to items 
of equipment, such as rolling stock for a railroad, or the connections 
for a gas or electric light company, etc. Where a property is being 
extended and the construction is in charge of the regular engineers 
employed by the company, no charge is necessary for the item 
of general contractor’s profit, the charge for engineering and 
supervision being treated as an overhead charge. 
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Organization Expense. All items which go to make up the cost 
of organization and administration for construction, including 
also general office expense, all cost or allowance for brokerage 
connected with the disposal of the securities, all discounts on 
securities, all emergency items, an item for contingencies, and all 
other items not clearly chargeable to construction or to any other 
specific account, come under this head. 

Legal Expenses. This item covers the cost of the legal work 
necessary in obtaining such rights as may be needed for con- 
struction, and other legal expenses incident to and chargeable in 
the same account. It includes, though, none of the preliminary 
expense described under the head of development charges. 

Engineering. This item covers all the cost of architecture and 
engineering, including all designs and drafting, plans and super- 
vision of construction, and all of the items properly chargeable 
to construction engineering. 

Interest. This item should include interest on the money 
paid out during the period of construction. The length of time 
for which it is to be computed will vary, of course, with the time 
consumed in the construction of the work, but ordinarily the 
interest will be charged at the full annual rate for one half of the 
time during which construction is going on. 

Taxes and Insurance. Ordinarily this item includes the taxes 
which may be charged by the legal authorities against the property 
previous to its commencing operation, and insurance upon the con- 
struction, computed in such manner as may be determined by the 
local insurance authorities. This should include not only fire in- 
surance, but casualty insurance, covering both employers’ and 
public liability. 

Brokerage and Discount. A charge must be made for brokerage, 
and for discount on bonds sold. These items are now much in ques- 
tion by those handling appraisals, the promoters claiming that they 
are proper capital charges, but the regulating bodies almost always 
reject them. However, there can be no doubt of the necessity of 
charging them in some account, and it is hardly necessary to add 
that they should also be amortized for either a short or a long life. 
It is probably the fairest to give them both, or at least discount, 
the same length of life as that of the bonds. Where both items are 
relatively small there can be no harm in charging them to interest 
account at once. Most of the items mentioned and discussed 
above can be given a true and known value; that is, a fairly well 
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developed value, but these added together and to the inventory 
value are seldom enough to account for the entire cost to repro- 
duce. In Germany, I am told, they are accustomed to add a per- 
centage said to represent the average human error of estimating, 
viz.,8 per cent. The writer is thoroughly of the opinion that some 
such percentage should be added to every inventory after all the 
known percentages have been added to make up for any under- 
estimating that is almost sure to exist. 

In Shepherd v. Northern Pacific Railway Co. (184 Fed. Rep. 
764) the findings of Judge Otis, Special Master in Chancery, were 
confirmed, and regarding the admission of bond discount in de- 
termining cost he says: 


“Tt cannot be said, however, that it is money which has actually 
gone into the road, but rather an expense which the company incurs 
for the purpose of procuring such money. If rate making is to be 
based upon actual cost, it would seem that such cost must be measured 
by the money necessarily expended in producing the construction 
without regard to whether those undertaking the enterprise have the 
same or must borrow for the purpose — a matter in which the public 
has no concern. If allowed interest during construction on the money 
invested, more should not be asked; otherwise the rate would be 
directly affected by the good credit or otherwise of those undertaking 
the work.” 


The systems of accounts of the Interstate Commerce Commission 
and the Public Service Commissions of New York both state that 
the discount on bonds must no longer be ineluded in construc- 
tion cost but must be charged to a separate account which 
must be amortized during a period not longer than the life of the 
bonds. 


W. H. Williams, 3d Vice President of the D. & H. Canal Co., 
in the Railroad Age Gazette of April 2, 1909, in a long criticism 
of the Michigan appraisal, among other things says: 

“(1) No allowance is made for discount on securities sold. 

“Discount is a partial capitalization of the commercial risk had in 
making the investment, and it increases or decreases in proportion to the 
probability of the earning power of money under existing conditions. 

Not only is this practice justified by long-established commercial 

usage, but also by judicial determination.” 


Again, taking the opposite view, another author in the same 
publication says: 
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“There is considerable diversity of opinion as regards the proper 
treatment of discount on securities sold. There is a distinction between 
bonds representing corporate indebtedness and having a definite 
limitation as to the time of their redemption, and share capital, rep- 
resenting ownership and which as a rule is irredeemable. In relation 
to the former there can be but one tenable view. If a company can 
market its 50-year 4 per cent bonds at 90 per cent of par, it means that 
the company’s credit is on a 44 per cent basis; that it could market 
a like security paying 44 per cent at par. If it elects to issue at the 
lower rate, it is merely sacrificing principal for the sale of a reduction in 
the annual interest charge; in other words, it is prepaying interest 
which would accrue during the life of the issue. If $10,000,000 par 
value were issued at 90 per cent, the discount would amount to $1,000,- 
000, and the saving in interest to $50,000 per year, or $2,500,000 in 
50 years. Obviously the company cannot claim the privilege of capital- 
izing the discount, while thereby availing itself of the reduction in 
interest. If such a course were legitimate in the case of a 5 or 10 per 
cent discount, it would be equally so if the discount were 50 to 75 
per cent, when the absurdity of the proposition would be perfectly 
apparent. The somewhat general practice of prorating the discount 
as a charge against revenues over the term of the obligation’s existence 
is sound; but this should be done, not in equal installments, but on 
the basis of the appreciated value of the bond as it approaches par 
at maturity. There is no apparent objection to charging discount of 
this nature in a lump sum against an accumulated surplus. The capi- 
talization of discount on stocks, involving as it does the introduction of 
fictitious values in capital assets, is wholly indefensible.” 


Some appraisers attempt to divide this percentage into parts 
representing the proportion chargeable to the different items. 
This is practically impossible to accomplish, for in its total value 
it is very much of an estimate or a guess, and it is not good policy 
to guess at a number of small items when their total would be 
much in doubt. It is a question in the writer’s mind if engineers 
are not carrying overhead charges to extremes, for in many cases 

of actual charges to properties constructed, when strict account 
has been kept, the total of items that may have been considered 
chargeable to this account is very much less than the percentage 
frequently used. A study of the cost of street railways as shown 
in the Reports of the Massachusetts Railroad Commission will 
aid very much in determining the true percentage to charge. 
These items are all examined by the Commissioners before being 
allowed as overhead charges, and in the great majority of cases are 
charged against the roadway division of accounts, no charges of 
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any similar nature appearing against any other division. The 
sum of all the items that could be counted as overhead charges in 
the twenty-five million dollars spent for the equipment of the New 
York subway amounted to less than six per cent. This included 
interest during construction, insurance, engineering, taxes and all 
contingencies. It is time for engineers to bring forward actual 
figures for these items, actual expenditures for overhead charges, 
for at present they seem to be far too high — even those offered by 
the most experienced engineers. As a matter of fact, it is found 
that in very few new projects are accounts so kept as to reveal the 
overhead charges. 

One result of the persistence of H. P. Gillette in collating the 
original costs of the Washington railroads is that the overhead 
charges are revealed in their true value, as will be seen in the fol- 
lowing table: 


Overhead Charges as determined from the Books and Accounts of 
Original Cost of the Railroads in the State of Washington, by 
H. P. Gillette 


707.75 |Gr.N.| ano | Fé S-/8,@N-| NB. | Sue 

ITEMS cases lesvecar eed pete vel [aeeae ealla Eye amines tc Gade 

187.06 Mites | Mtves | Mives| Mies | yiyrns 

Per Per Per Per Per Per Per 

Cent Cent Cent Cent Cent Cent Cent 

Engineering . . . .| 2.50 | 3.23 | 4.40 | 3.56 | 3.50 | 5.51 | 2.88 

General expense . . .| .28| .26] .08 3 55 OOR |W 1e225 eas 

Legal expense. . . .| — — — ; — 0.1 02 

Imsurances 2 3 . 2. . |) —= — 01 06 | — — — 

Interest on advances .| .93 | 1.23 | 3.25 | — — — — 
Bond interest during 

construction . . .| 2.44 | 3.84 | — — | 5.25 | 13.60 | 2.61 

iBend-expense.. . . .| 40) 18) — — — == _ 

IEES@Ss 5 oo of eo | SU A7 | — — — 05 

Undistributed accounts — — 91 | 2.64 

Total percentage. . .| 6.27 | 8.74 | 7.91 | 7.17 | 9.75 | 21.25 | 8.63 


Rates of Overhead Charges. —In the Milwaukee Three-cent 
Fare Case Milton G. Starrett of New York gave as his opinion 
that the following percentages should be added to the net cost to 
reproduce new the property of the corporation : 


22 ENGINEERING VALUATION 


Engineering and Superintendence . . . . . . 4 percent 
Organization and Legal Expenses ... . . . 2percent 
Interest during Construction . . . . . . . . 8 percent 
Giorno 4 5 & co o> o o 6 G o G o 6 wine Gam 
IDIEGONIIHOM IONS . 5 » 5 aha pv o a 6 a Oioer Gene 
Mio ponel 5 5 o «6 6 6 6 xs 0 o 6 5 Jin @onr 

Dota eeines es) eos’ ce oe ay ee peed opercent 


In the same case Professor M. E. Cooley gave the following 
percentages to be added to the inventory, as overhead charges. 


Added for Contingencies, items . . . . . . . Sper cent 
Added for Contingencies, general . . . . . | & per cent 
Added for Engineering . . . . . 4per cent 
Added for Insurance during Comicon . . . 4 per cent 
Added for Organization and Legal Expense . . . 22 per cent 
Added for Interest during Construction . . . . 6 per cent 

Lote ieee ta ee . . . . 28 per cent 


Land value includes 10 per or a on of acquiring. 
Working capital = average monthly payroll and average monthly 
vouchers. 


Professor M. E. Cooley and his staff also set the following 
percentages for overhead charges in the valuation of the Michigan 
Railroads. 


dingmecring = § nay 5 & 28s & Se.  Aipericent 
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Organization Expense ....... ... . Id percent 
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Scrap or Salvage Value is the value as old material, or 
the fair market price of material or apparatus after deduct- 
ing the cost of removal. Prices for such old apparatus can 
often be obtained for material in place, to be removed by and 
at the risk of the buyer. In making up an appraisal it is 
often necessary to determine the scrap value of the larger 
items, for it is only the difference between reproduction cost 
and the scrap value that can be depreciated. In other words, 
the value of any apparatus or material can never be reduced 
below the price it will bring as junk. Again, where a factory 
or public utility plant is in operation as a going concern it is hardly 
fair to depreciate machinery and apparatus down to junk value, 
for the reason that as long as it is going and doing its work properly 
there can be no doubt that it is of considerably more value than 
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so much junk, even though it has passed what may be considered 
its fair length of life. In appraising a property or factory that is 
in operation, it is therefore customary to place what may be con- 
sidered a salvage value on certain apparatus below which it shall 
not be depreciated. Salvage value is, perhaps, an arbitrary term, 
or rather represents an arbitrary value, as, in appraising a going 
concern, this value is ordinarily placed at 20 or 25 per cent of the 
reproduction value, and the remaining 80 or 75 per cent is alone 
depreciated. 


Wearing or Service Value is that value of apparatus or ma- 
terial that remains after deducting the value of the material as 
scrap, or the salvage value. The wearing value is the value that 
is depreciated in such manner as may be determined according 
to the nature of the apparatus or material. This value will 
entirely disappear in time, either from age, supersession, inade- 
quacy, obsolescence or accident. 


Remaining Service Value is the value, over and above the 
scrap value, of a piece of apparatus, mechanism or material at 
any time, after deducting the depreciation — of any nature — 
from the wearing or service value. Depreciation is of several 
kinds, and each kind has a different effect on the value of the 
apparatus, mechanism or material, and acts through a greater or 
lesser length of time. Depreciation will be discussed in a later 
chapter. 


“The cost of reproduction is one way of ascertaining the present 
value of a plant like that of a water company, but that test would lead 
to obviously incorrect results if the cost of reproduction is not diminished 
by the depreciation which has come from age and use.”” (Knoxville v. 
Knoxville Water Co. 29 Sup. Ct. 150.) 


Some engineers and appraisers maintain that deterioration 
occurs gradually during the existence of an article, most of 
it taking place near the end of its. natural life. These engi- 
neers argue further that because of this slow rate of deteri- 
oration the depreciation should be charged off all at once at 
the end of life, or at such time as a removal or replacement is 
made. This always results in the robbery of a property and the 
placing of deterioration or depreciation on the future owners. 
It is neither a fair nor a conservative method, and in the writer’s 
opinion cannot be too much deprecated. Remaining service 
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value may also be the wearing value with appreciation added, for 
it is correct and right that appreciation should be taken into 
account and has been so indicated by the Supreme Court : 


“And we concur with the court below in holding that the value of 
the property is to be determined as of the time when the inquiry is 
made regarding the rates. If the property, which legally enters into 
the consideration of the question of rates, has increased in value since 
it was acquired, the company is entitled to the benefit of such in- 
crease.” 


Present Value is the value of an article, machine or piece of 
property of any kind which is obtained after adding to the remain- 
ing service value the scrap or salvage value. Present value is the 
worth of a piece of property as it exists at the time of the appraisal. 
Present value is sometimes called depreciated value when depre- 
ciation has been deducted from reproduction value. While present 
value is nearly always considered the remaining service value plus 
the scrap value, yet the term present value may also mean the 
reproduction value with no depreciation deducted or appreciation 
added. 

An appraisal of the property of a public utilities company is 
occasionally made in order to determine the price a city should 
be called upon to pay as a purchase price. The present value is the 
one that the courts use in all cases as the value for such a sale. In 
purchasing a plant at the present or depreciated value, a city should 
be prepared to expend an amount of money equal to the difference 
between the present value as determined and the cost to reproduce 
the plant new, in order to put the plant in first-class condition. 


Intangible Value is a term used to classify all those expenses 
that are preliminary to the actual construction of any kind of 
property, such as the legal expenses of organization; cost of any 
franchise or permit that may be necessary; value of the property 
as a “going concern,” —that is, the value of the “going concern”’ 
portion of the property; the value of the “good will,” if any; and 
the value of any such developments as have caused expenditure 
and yet do not show in an inventory, such, for instance, as the 
value of a horse railway which has been supplanted and displaced 
by an electrical equipment. In fact, all those expenses of devel- 
opment which call for the expenditure of money and yet do not 
show as tangible property in a physical valuation of the whole, 
constitute intangible value. 
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Development Expense is a term used to include all of the pre- 
liminary expenses incidental to the building up of a corporation 
which are not chargeable in any way to the actual construction 
of the property. 

These preliminary expenses usually embrace any expenditures on 
account of promotion of a concern; the incorporation and organiza- 
tion, including all incidental and office expenses relating thereto ; 
the cost of procuring the consents of property holders when such 
are necessary to the corporation; all condemnation proceedings, 
and, in fact, any work that might be comprehended under the head of 
legal expenses. Such engineering expenses as are connected with 
the preliminary or promotion part of the work, comprising surveys, 
expert estimates, etc., are also included, all or any of which are not 
embraced in the actual construction of the property; any cost of 
administration and superintendence incidental to the taking over 
of an old property, or merging two or more properties, and any 
other expenses that may be incidental to such merging or taking 
over. These expenses are all such as would be difficult to locate in 
any construction or operating accounts, and are properly classed 
as Development Expenses. 

Some appraisers include under the head of Development Ex- 
penses interest on capital and bond issues and taxes, including 
the tax on real estate, mortgage tax, corporation tax, personal 
property tax, federal and state tax, franchise tax, where any is 
charged, until such time as the property begins to pay. In- 
cidentally, it may be said that all of these charges should be 
amortized off the books, but at the present time provision is 
seldom made for that purpose. 


Franchise or License. — Under this heading should be included 
all expenses necessarily incurred in procuring the franchise for 
a public utilities corporation, when required, or the license of any 
other kind for doing business. 

It has been customary in the past with many corporations to 
make a capital charge for a franchise, in order to cover the issue 
of common stock. This has not always been the case, but it may 
be said that up to a few years ago it was considered entirely legiti- 
mate. In fact, in the New York method of organization of street 
railways and electric lighting companies it was a very common 
thing to have the property constructed by some organization, 
which might be called a construction company and made a con- 
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tract to take over all of the bonds and stock as a return for con- 
structing the property. The entry on the books of the corpora- 
tion would be simply, “Railway, —or Lighting Company, — 
built by Contract;”’ the price would be the par value of the bonds 
and stock. This method of bookkeeping naturally included the 
value of the franchise in the first contract. 


Going Concern. — This term is applied to any value that may 
be placed upon such portion of the property as may be described 
as ‘Going Concern,” and will be described fully later on. 


Good Will.— This term relates to any value which may have 
accrued to a partnership, company, or public utilities corpora- 
tion by reason of its having competed with other similar organiza- 
tions for business. The courts invariably decide that where there 
is no competition there can be no ‘‘Good Will,’ and therefore no 
value is allowed for such. This is especially well brought out in 
the Consolidated Gas Case in New York, and will be referred to 
later. 

In appraising any physical property, its previous history must 
be studied in order to learn if there have been any expenditures 
which do not appear in the plain physical valuation, and if any 
such expenses are found they should be brought to the attention 
of the parties in interest, and circumstances will dictate whether 
or not any part of them should be charged or allowed in the value 
of the property. 


CHAPTER II 


PURPOSES OF VALUATION 


Some of the principal reasons for the valuation of the property 
of public utilities corporations are mentioned below: 

(A) In taxing corporations, to assure the public that such public 
utilities corporations are bearing a proper share of the burdens. 

(B) In regulating rates to assure the determination of true and 
proper rates to be charged the public by the corporations for serv- 
ices rendered. 

(C) In the issuance of bonds, to determine the actual physical 
value of the property upon which to base the amount of bonds that 
may be issued. 

(D) In determining total capitalization, to show the amount of 
additional securities or stock which may be issued. 

(E) In the sale and transfer of property, either a private sale as 
between two corporations or individuals, or a sale to a city or 
municipal corporation at the expiration of a franchise, to fix the 
proper value. 

(F) In the establishment of a uniform system of accounting, to 
furnish a proper basis for the opening of books. 

(G) For the general information of the corporation and the public, 
for fixing terms of renewal of franchises and for further adjustment 
of rates. 

(H) In preparing for additions and extensions to show public 
officials and the general public the earning power of the property 
as a basis for the amount of capital necessary to be provided for 
such improvement. 

Again, a valuation should show separate and total values for: 

(A) Cost to reproduce the property new. 

(B) Present or depreciated value, as of the date of the appraisal. 

(C) Physical development charges. 

The first cost of the property should be determined, where it is 
possible to learn this, from the records, as it is sometimes helpful 
in making up a regular valuation.! 


1See page 13 for original value of Washington Railroads. 
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The valuation of a factory is ordinarily made for the purpose of 
a transfer on account of sale, but may be made necessary by reason 
of transfer among partners, reorganization of a limited partner- 
ship or corporation, for determination of a fair rate of taxation, or 
even for purposes of inventory at the end of a business year. 
This last item, inventory, is not ordinarily alluded to as an ap- 
praisal, as it is commonly made by regular employees of a company 
and based on unit prices determined by the owners; it should not 
be considered as an appraisal or valuation. 

The value of a factory may be due quite as much to its geo- 
graphical location as to its physical construction, and sometimes 
still more to its location in respect to supplies, transportation and 
market. It is obvious that a factory located in the prairies of the 
West would have little chance of success as compared with one 
situated in Ohio or New England, where labor is more plentiful, 
supplies are easily procured and the market is close at hand; and 
it would, therefore, have little value other than for the material 
of which it was constructed. Its intangible or “going concern” 
or “good will” value would be likely to be very small. 


In a paper read before the American Economic Association, 
Dec. 30, 1909, Professor H. C. Adams made the following three 
points. 


“First. — An authoritative valuation is essential for determining 
the reasonableness of the price paid by the public for services ren- 
dered. 

“Second. — Without an authoritative valuation it would not be possi- 
ble to administer in an equitable manner laws for the control of the 
issue of securities by public service corporations. 

“Third. — The amount which a public service industry should pay 
over annually to the public treasury, commonly, though erroneously, 
called taxes, cannot be determined independently of an analysis of the 
value of the industry considered as a commercial concern. 

“In discussing the first of the above points I express my doubt as 
to the pertinency of the cost accounting principle in dealing with rate 
questions, and say that if the argument for valuation must rest on the 
pertinency of this principle the argument is essentially weak. In 
place of cost accounting I substitute the proposition that the owner of 
railway property exhausts his right to protest against the reduction or 
modification of a rate, provided it can be proved that the aggregate reve- 
nues cover aggregate expenditures, including a reasonable return upon 
investments. Beyond that point the rate question is a question of 
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public interest, and the owner of railway property has no standing in 
court. The distribution of the total burden between various classes 
of commodities and service is no concern of the stockholder, except 
upon the assumption that the distribution threatens to depress the 
aggregate gross revenues below the constitutional limit. 

‘In the development of this argument for valuation attention is called 
to the fact that the item, balance sheet cost, can be viewed from the 
point of view of either of three interests; namely, the interest of the 
stockholder who desires that the commercial valuation should be ac- 
cepted as a measure of balance sheet assets; second, the interest of the 
management, whose chief interest is in establishing and maintaining 
the credit of the corporation in order that the corporation may easily 
borrow money ; and, third, the interest of the public, which is chiefly 
concerned in arriving at a figure which can be accepted as the measure 
of what the corporation can legally collect as pay for service rendered. 
The public insists that investment is the measure of a reasonable 
schedule of rates.” 


There seems to be a marked unanimity of opinion among writers 
on railroad valuation that an appraisal of the physical property 
of a railroad is no criterion of its real value, but that in addition 
to the value of the physical property, the company should be 
credited with the many past development expenses, with its 
“good will” and with its value as a “going concern.” Again 
they claim that earning capacity should largely govern the value. 


The Circuit Court of Appeals, Eighth Circuit, July 2, 1894, in 
the National Waterworks Co. v. Kansas City, said: 


“5. The difficult question, however, still remains; and that is, what 
is ‘the fair and equitable value’ which, by the statute and the ordi- 
nance, the city is to pay for the waterworks? ... Weare not satis- 
fied that either method, by itself, will show that which, under all the 
circumstances, can be adjudged ‘the fair and equitable value.’ Capi- 
talization of the earnings will not, because that implies a continuance 
of earnings, and a continuance of earnings rests upon a franchise to 
operate the waterworks. The original cost of the construction cannot 
control, for ‘original cost’ and ‘present value’ are not equivalent 
terms. Nor would the mere cost of reproducing the waterworks plant 
be a fair test, because that does not take into account the value which 
flows from the established connections between the pipes and the build- 
ings of the city. It is obvious that the mere cost of purchasing the land, 
constructing the buildings, putting in the machinery, and laying the 
pipes in the streets — in other words, the cost of reproduction — does 
not give the value of the property as it is to-day. A completed system 
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of waterworks, such as the company has, without a single connection 
between the pipes in the streets and the buildings of the city, would be 
a property of much less value than that system connected, as it is, 
with so many buildings, and earning, in consequence thereof, the 
money which it does earn. The fact that it is a system in operation, 
not only with a capacity to supply the city, but actually supplying 
many buildings in the city, — not only with a capacity to earn, but 
actually earning, — makes it true that ‘the fair and equitable value’ is 
something in excess of the cost of reproduction. The fact that the 
company does not own the connections between the pipes in the streets 
and the buildings — such connections being the property of the in- 
dividual property owners — does not militate against the proposition 
last stated, for who would care to buy, or at least give a large price for, 
a waterworks system without a single connection between the pipes 
in the streets and the buildings adjacent. Such a system would be 
a dead structure, rather than a living and going business. The addi- 
tional value created by the fact of many connections with buildings, 
with actual supply and actual earnings, is not represented by the mere 
cost of making such connections. Such connections are not com- 
pulsory, but depend upon the will of the property owners, and are 
secured only by efforts on the part of the owners of the waterworks, 
and inducements held out therefor. The city, by this purchase, steps 
into possession of a waterworks plant,—not merely a completed 
system for bringing water to the city, and distributing it through 
pipes placed in the streets, but a system already earning a large income 
by virtue of having secured connections between the pipes in the 
streets and a multitude of private buildings. It steps into possession 
of a property which not only has the ability to earn, but is in fact earn- 
ing. It should pay therefor not merely the value of a system which 
might be made to earn, but that of a system which does earn. Our 
effort has been to deduce from the volume of testimony that which, 
in this view of the situation, can be safely adjudged ‘the fair and 
equitable value.’ The original cost of the works is not accurately and 
satisfactorily shown. If it would have assisted us in reaching a con- 
clusion, — if, in consequence of our ignorance thereof, we have not 
placed the value upon this property which it deserves, — the company 
is alone to blame, for by the production of its books it could have 
clearly shown the actual cost of every part and of the whole of this 
property. There is a large amount of testimony as to the probable 
cost of reproducing the system, to which strenuous objection is made, 
on the ground of an alleged temporary and extreme depression in the 
cost of labor and material. We have before us the estimate placed by 
two gentlemen of experience and capacity, appointed as commissioners, 
with direction to report ‘the fair and equitable value’; but neither 
by the order of the court appointing them, nor by their report, are we 
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advised as to what they considered a criterion of the present ‘fair 
and equitable value.’ If they added anything beyond what in their 
judgment was the reasonable cost of reproduction, we are not advised as 
to how much they added, or what they took into consideration in 
making such addition.” 


For properties for which the writer has had occasion to deter- 
mine the development charges, “good will,” etc., they have been 
found to be a very small percentage of the value of the physical 
property, and if the amounts expended for ‘“‘good will” be taken 
out of operating expenses where such expenditures are nearly always 
charged, and are used to increase the current dividend or surplus, 
it is doubtful if the value of “good will” is not thereby canceled. 

In such rare cases as where the actual expenditures for getting 
business, putting a concern or railroad on its feet, that is, making 
it a “going concern,” are charged in a separate account and not 
to operating expenses, then it is perfectly legitimate to capitalize 
this cost until such time as it may be decided to amortize it off 
the books. Even in these cases, if such expenses are charged to 
a separate “good will’ account, the net earnings are greater by 
that amount and the dividends may be increased to some extent 
thereby. 

In case of the sale of an old property there can be no doubt 
that the value of the “good will’ which has been accumulating 
for the whole period of its existence is of considerable moment, 
and in comparison with a property having an equal physical value, 
but a shorter term of existence and therefore having accumulated 
only a limited business, the value of the ‘‘good will”’ increases con- 
siderably the total value of the former. 

The very basis of the Wisconsin law by which the public utilities 
of that state are regulated is physical valuation. To be sure, the 
value of intangibles, such as franchises, good will and going value 
was early recognized by the Commission, but these values, in all 
cases where allowed, were figured from the actual cost to the cor- 
poration rather than from the earning capacity of the stocks and 
bonds. In most cases, the companies that had to come before 
the Commission avoided all contention for a value based upon 
their net earnings or on stocks and bonds, thus doing away with 
any claim for a value of franchises or good will. Where it could 
be shown that there had been money expended for such purposes 
that it did not appear in any physical valuation but was bound up 
in such intangible things as building up the business, in fact, mak- 
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ing the business a ‘‘going concern,” then these amounts, or an 
amount as near to the same value as could be calculated, were 
included in the physical value. It must be admitted that all the 
valuations in which the Wisconsin Commission has had a hand 
have been made for the purpose of rate-making and for taxes and 
not for sales. 

The decisions of the Commission are practically final, being 
rendered so by the wording of the law creating the body; for, if 
a public utility company brings any evidence into court that has 
not first been offered to the Commission, the court is obliged by 
law to return the case to the Commission, which may again investi- 
gate the matter and amend its decision and orders in the light of 
the new evidence. In fact, the Commission becomes the referee 
who makes the record of facts upon which the court acts. The 
Commission, in considering the case, is not confined to the strict 
rules of evidence and is not compelled to limit itself to the evi- 
dence given by the parties in interest, but may investigate as it 
chooses and on its own initiative, and can demand all documents 
and evidence bearing upon the case. 

Mr. Adams says: 


“Tt is also submitted in this connection that a valuation of the physical 
properties of municipal electric railways and a comparison of that 
valuation with commercial valuation is the surest method of deter- 
mining whether or not a municipal railway can be profitably operated 
on less than a 5-cent basis.” 


CHAPTER III 


DIRECTIONS FOR THE VALUATION OF TANGIBLE 
PROPERTY 


A complete valuation of a tangible property must show separate 
totals for the following divisions : 

(A) Cost to reproduce new. 

(B) Present value. 

Cost to Reproduce. To obtain this total it will be necessary to 
proceed somewhat as follows: 

(a) Get an itemized inventory of the entire tangible property. 
To do this, and to insure that the list is correct, it is well that 
one man, or party, make the list, or inventory, and that the 
second man check the same, entering any discrepancies in the 
list with red pencil. 

(b) Apply to each item of the inventory a unit cost, which must 
include the cost of material delivered at the point of work, and 
of labor, both being as of the date on which the inventory is taken. 
Where there have been unusual market conditions during the few 
years preceding, so that the costs of some units which cover large 
portions of the inventory have varied considerable, it is probably 
more fair to take the average price for five years. This will apply 
particularly to copper, to cast iron water pipe, to steel poles, and 
some few other articles of which very large quantities are used. The 
Supreme Court’ of the United States decided in the Consolidated 
Gas Case that the prices to be used were those of the date of the ap- 
praisal, but perhaps this particular portion of the decision was 
meant to be incidental only, for the reason that in other cases prices 
have been used which were averaged for the time during which the 
construction of the particular plant might be going on, and these 
would seem to be the somewhat fairer prices to use. Another case 
is, where the material in service cannot be duplicated except at great 
expense, in which case the price of a modern piece of apparatus 
which will do the same work must be taken. 

(c) The cost of reproduction for each item shall be determined 
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as in its existing form, and considered on the basis of new material 
of a similar kind, except as noted in clause (0). 

(d) Each unit price used must be on the basis of a subcontract, 
except where this obviously would be unfair. 

(e) Adda percentage, say 10 per cent, to the cost of reproduc- 
tion of all items of construction, such as foundations, buildings, 
boilers, engines, and other permanent plant, to cover contractor’s 
profit, but no contractor’s profit should be added to purely equip- 
ment items, such as rolling stock of a railway, etc. 

(f) To the sum of the cost to reproduce new and the contrac- 
tor’s profit should be added a percentage, commonly from 12 to 
15 per cent, covering incidentals, legal expenses, carrying charges, 
brokerage, contingencies, city inspection, organization, engineer- 
ing, etc. This is charged on all items except real estate, tools, 
gas and electric connections, and such other items as are produced 
by the regular development of the plant. This percentage may 
be arbitrarily divided into three parts: one third to cover the 
organization of the company, including legal expenses, together 
with such general office expenses and superintendence, etc., as 
may accrue; one third to cover cost of the engineering ; and the 
other third to cover incidentals, contingencies, incomplete inven- 
tories, city inspection, carrying charges, brokerage, ete. 

Scrap Value. The scrap value of each of the larger items must 
be fixed at a fair market price, less the cost to the customer for 
removal. It is difficult in some cases to get the weight of appa- 
ratus in order to apply a unit scrap price to it, so where objects are 
small the value may be taken as a percentage of the cost of repro- 
duction. Considerable judgment will be necessary in using this 
method, because in some cases materials of large unit value as 
junk, such as copper, are used in the construction of a machine, 
although the proportions of copper and other metal may be un- 
known. However, in the case of large pieces, such as large dyna- 
mos, steam engines, boilers, etc., it is far better to obtain their 
total weight and appraise them for scrap at some unit price for 
the total, except in the case of dynamos and transformers, where 
it is fairly easy to determine the proportionate weights of copper, 
iron, brass, etc., extending each at the unit price for scrap decided 
upon for such metals. When scrap values are but a small propor- 
tion of the total values, it is much better to change the rate of 
depreciation enough to cover the total value rather than to make 
use of the scrap value at all. 
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Salvage Value. This term is used here in contradistinction to 
scrap value, as meaning the value placed upon an object below 
which it will not be depreciated for an appraisal, for in a going 
concern there are many machines, tools, and other pieces of ap- 
paratus that may be said to be worth a certain steady value as 
long as they perform their functions properly, and it is not fair, 
in appraising such machinery, to depreciate it below this point, 
and the salvage value is therefore held at some arbitrary point, 
say 25 per cent of its original or reproduction cost. 

Wearing, or Original Service Value. This is the value deduced 
by subtracting the scrap or salvage value from the reproduction 
cost new with all percentages added, and it is the value upon 
which all the depreciation must be calculated. 

Depreciation. Depreciation may be described theoretically as 
deterioration which cannot be made good by repairs, and goes 
steadily on during the entire life of a piece of apparatus, a build- 
ing, or other constructed property. Practical depreciation 
though includes more than the irreparable deterioration, and here 
will be held as including : 

(A) Obsolescence. 

(B) Supersession. 

(C) Inadequacy. 

(D) Wear and Tear. 

(EZ) Deferred Maintenance. | 

All of these items will be treated in full in another chapter, but 
for purposes of an appraisal it may be said that they must be 
computed at the rate decided upon, for the term of years through 
which the apparatus, or other article, has been in use, and the total 
amount of depreciation of all of the different items must be sub- 
tracted from the working or original service value. This will 
leave the 

Service value, which is the worth of the earning value that 
is left in the apparatus, and after adding to it, or putting back 
with it, the scrap or salvage value, this becomes the present 
value or the worth of the property at the date on which it is 
appraised. 

Physical Development Charges. In the building up of a property 
of any kind there are always expenditures which do not show in 
an inventory of the property. Some of these should be included 
wholly with the cost to reproduce new; others should be included 
with other property; still others, while they do not appear at all, 
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doubtless have been made, and should have been taken care of 
by an amortization fund. These expenditures may be divided 
into the several classes : 

(A) Items, the total cost of which should be included in the 
reproduction value, and are such that a definite estimate can be 
made of them. 

(B) Items, only the approximate cost of which can be deter- 
mined, or for the addition of which the propriety is questioned. 

(C) Items of such an intangible nature, improper expenditure, 
indeterminate value or antiquity as to prohibit their addition to 
the cost of reproduction of the plant. 


Permanence of a Valuation.— A valuation may be kept up to 
date quite readily if desired, readjustments of value being made 
annually by the deduction of the total annual depreciation from 
the amount of the original appraisal, and the addition to this 
final depreciated value of such new apparatus, buildings, or other 
property and materials as have been purchased during the year. 
A complication is introduced in the matter of deferred mainte- 
nance which must be determined each year at the time of the 
valuation. This is the amount necessary to put the property into 
first-class condition, or it may be described as the value of 
neglect. 

Where the values have been based originally on the average 
prices for a term of years, it will be necessary to revalue the origi- 
nal inventory at the new average as arrived at by introducing 
the price for the last year into that average for the term of years. 


CHAPTER IV 


INSTRUCTIONS FOR VALUATION 


Engineers and appraisers are many times at a loss as to methods 
to be adopted, points to be raised, percentages to be allowed, how 
to value the franchises, etc. Sometimes they are instructed by the 
court before starting a valuation, but more often each side makes 
its own appraisal regardless of court procedure, and these values 
have to be adjusted afterwards in light of testimony taken before 
the tribunal. It is rarely the case that such well-defined instruc- 
tions are issued by a court, preceding the valuation, as were given 
by Judge Savage in an action of the Brunswick and Topham 
Water District v. Maine Water Company. These instructions 
are printed here in full, and abstracts follow showing other 
instructions by the same judge, in the similar case of the Kenne- 
bee Water District v. City of Waterville. 


“Action by the Brunswick & Topham Water District against the Maine 
Water Company under Priv. & Sp. Laws 1903, 9. 245, c. 158. After the 
appointment of appraisers the petitioner filed a written request for instruc- 
tions to the appraisers so appointed, The case was thereupon reported to 
the law court to determine what instructions, if any, should be given to 
the appraisers so appointed. Instructions given.” 


‘“‘Watrer Company — Water District — Eminent DoMaIn — IN- 
STRUCTIONS TO APPRAISERS — FRANCHISE — VALUATION — Dam- 
AGES — EvIDENCE — PRIVATE AND SpEcIAL Laws. (Sup. Ct. of 
Maine (59 Atl. Rep. 537), Dec. 14, 1904.) 

“In a proceeding for the condemnation and appraisal of a portion of 

a system of water works by the exercise of the right of eminent domain, 

under a statute which created a water district composed of two towns, 

with power to take a specified portion of an entire system being operated 
in those two and other towns, and which provided that appraisers 
appointed should fix the valuation of the plant, property and franchises 
taken, so that the owner should receive just compensation therefor, 
and, further, that the appraiser should assess damages for the severance 
of that portion of the plant, property and franchises taken from the 
owner’s entire water system and franchises, the declared intent of the 
37 
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act being that the amount of the valuation of the property taken, and 
of the additional damages for severance, if any, taken together, should 
be so fixed as to equal the difference between the valuation, before 
severance, of the entire plant property and franchises, and the value 
after severance of that portion of the plant, property and franchises 
not taken, both of the last-named valuations to be determined under the 
principles of eminent domain; and it was further provided that the 
act itself should take effect when approved by a majority vote of the 
inhabitants of each of the towns which were to compose the water 
district, and that such an approval should constitute an acceptance by 
said water district of the methods of appraisal prescribed by the act, 
and should bind the water district and the water company thereto — 
it is held that the appraisers should be instructed, among other things, 
in accordance with the following principles: 

“1, In applying the rule that the basis of all calculations as to the 
reasonableness of rates to be charged by a public service corporation is 
the fair value of the property used by it for the service of the public, 
franchise values are not to be disregarded, that the element of going 
concern value is not to be considered only as involved in structure value, 
and that property value, in this connection, is not merely structure 
value. 

“9. The fact that the structure taken is in use, and the further fact 
that it may lawfully be used where it may properly enhance its value. 

‘3. The direction of the statute to the appraisers to fix the valuation 
of the plant and of the franchises is, in substance, a direction to fix the 
valuation of the plant as affected by the franchises. 

“4, While actual cost bears upon reasonableness of rates, and as well 
upon the present value of the structure as such, in estimating structure 
value, prior cost is not the only criterion of present value. If, by the 
rise of prices, the present value of the structure is greater than the 
cost, the owner is entitled to the benefit of it; if less than the cost, the 
owner must lose it. And the same factors should be considered in 
estimating the reasonableness of rates. 

“5. ‘Reasonable’ is a relative term, and what is reasonable depends 
upon many varying circumstances. But in determining what are rea- 
sonable rates, so as to produce a reasonable return to the owner upon 
his investment, the amount of money which has been actually and 
wisely expended in producing the plant is a primary consideration. 

“6. The question of the reasonableness of rates relates to both the 
owner and the customer. But in case of conflict they must be reason- 
able to the customer in any event. 

“7, A public service company cannot lawfully charge more than the 
services are reasonably worth to the public as individuals, even if 
charges so limited would fail to produce a fair return to the owner 
upon his property or investment. 
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“8. Profits which, in the aggregate, exceed a fair return on the owner’s 
property and franchises, do involve unreasonable rates, and furnish 
no criterion of either franchise values or going concern values. But 
what would be a fair return must depend upon the circumstances of 
each particular case. 

“9. The issue of the reasonableness of rates charged, as well as all 
other issues affecting value, are to be determined by a preponderance 
of the evidence. 

“10. The value is to be fixed as of January 1, 1904, and in deter- 
mining the value on that day market prices of materials and labor 
on that day or during a period long enough before that time for con- 
struction, are the standards, rather than former prices. And as, to 
be completed on that day, the construction of the plant must have 
been begun before, interest upon the money invested in the plant during 
construction and before completion is a part of the cost of construction. 

“11. Damages for severance are to be allowed as prescribed in the 
plaintiff’s charter. 

“12, While it is not constitutionally competent for the Legislature 
to prescribe a rule of damage, the rules prescribed in this case are 
to be deemed effective, not because they were established by the 
Legislature, but because by the approval of the charter they were 
assented to by the inhabitants of the water district. 

“13. In estimating the value of a public service to the public or the 
customers, one of the elements necessary to be considered is the expense 
at which the public or customers, as a community, might serve them- 
selves, were they free to do so, and were it not for the practically 
exclusive franchises of the supplying company. Water is to be regarded 
as a product, and the cost at which it can be produced or distributed is 
an important, though not the only, element of its worth. 

“14. The worth of a water service in such connection is the worth 
to the customers as individuals, but as individuals making up a com- 
munity of water takers. 

“15. Communities are entitled to the benefit of existing natural 
advantages. If there is more than one source of supply, other things 
being equal, the community is entitled to have the least expensive 
one used, and the supplying company is not entitled to charge an 
enhanced rate, based in part, at least, upon the cost of using a more 
expensive source. 

“16. When the rates which furnish a basis for estimating value are 
earned in part by property taken and in part by property not taken, 
the appraisers must discriminate, and, so far as value may depend 
upon rates, they should charge the property taken for only its fair 
proportion of the earnings. 

“17. While the award of the appraisers must be made under the 
principles of eminent domain, it must be made upon such principles of 
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eminent domain as were agreed to by the voting constituents of the 
water district by approving the charter.” 


“REPORT FROM SUPREME JUDICIAL CourT, KENNEBEC COUNTY 


“ Action by the Kennebec Water District against the City of Waterville 
and others. Case reported. Instructions to appraisers given. 

“On report. Instructions to appraisers given by the court to deter- 
mine the valuation of property of the Maine Water Company, and 
acquired by the plaintiff by the exercise of the right of eminent domain.” 
Sup. Jud. Ct. Maine (54 Atl. Rep. 2). 

“8. In determining the present value of the company’s plant, the 
actual construction cost thereof, with proper allowances for depre- 
ciation, is legal and competent evidence, but it is not conclusive or 
controlling. 

“9. The request that ‘under no circumstances can the value of the 
plant be held to exceed the cost of producing at the present time a plant 
of equal capacity and modern design’ should not be given. Among 
other things, it leaves out of account the fact that it is the plant of a 
going concern, and seeks to substitute one of the elements of value 
for the measure of value itself. 

* * * * * * * 


“18. The appraisers may properly consider what the existing system 
can be reproduced for, but the cost of reproduction will not be con- 
clusive. It will be evidence having some tendency to prove present 
value. The inquiry along the line of reproduction should be limited 
to the replacing of the present system by one substantially like it. 

“19. In estimating even the structure value of the plant, allowance 
should be made for the fact, if proved, that the company’s water 
system is a going concern, with a profitable business established, 
and with a present income assured and now being earned. 

“20. So far as the water system is practically exclusive, the element 
of good will should not be considered. 

* * * * * * * 

‘22. In addition to structure values, the appraisers should allow 
just compensation for all the franchises, rights and privileges to be 
taken. 

“23. The value of the franchise depends upon its net earning power 
present and prospective, developed and capable of development, at 
reasonable rates ; and the value to be assessed is the value to the seller, 
and not to the buyer. 

“24. In considering prospective development of the use of a franchise, 
consideration must also be had of the fact that further investment 
may be necessary to develop the use, and of the further fact that at 
any stage of development the owner of the franchise will be entitled 
to charge only reasonable rates under the conditions then existing.” 


CHAPTER V 


FORMS FOR USE IN MAKING A VALUATION 


For making the first record of miscellaneous material and for 
checking the same, the writer in fifteen years’ practice has never 
found any better form than a sheet of letter-size paper with two 
dollar columns, horizontal rulings one half inch apart, and per- 
forations for the sheets to be carried in one of the many forms of 
ring binders. This sheet should have a margin of one inch at the 
left for binding, next a column five eighths inch in width for 
quantities, and a narrow column at the left of the dollar columns 
for unit prices, although prices are only attached to these inven- 
tory sheets for small and miscellaneous articles and items that 
cannot be assembled, and where the total number only is used in 
the tabulation. 

In making the first list or inventory of miscellaneous property 
the person making it should list everything as he comes to it, 
starting, say, at the right or left of any room, listing each item, 
proceeding about the place by some well-marked route so that the 
checker who goes over his work can easily find the items by follow- 
ing the same path. All classification of items should be left to the 
office force and not be attempted in the field. ‘There are some classes 
of property that can be subdivided for inventorying; for instance, 
buildings can be put in charge of one division, and in the pre- 
liminary discussion the place where buildings end and other 
materials begin can be settled. Thus: brick stacks, cranes, and 
building foundations should be listed with the buildings, while 
machinery foundations belong with the apparatus which they 
support. In all electrical stations all steam apparatus and appli- 
ances can be put in charge of one division, the electrical apparatus 
in charge of another. Turbo-electric generators are divided in 
accounting, but should be listed with steam plant. Wiring (not 
for lighting the building) can be divided into inside and outside, 
the first running from machine to switchboard and from switch- 


board to the first fastening outside the building; the second start- 
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ing at the first fastening outside the building and taking in all 
distributing lines. High tension transmission lines should be in a 
class by themselves, but can be in charge of an overhead line divi- 
sion if found most convenient. Underground distribution will 
quite naturally be in charge of some one familiar with the work 
in the particular place, for inventory, but can be checked by any 
one who is competent. Underground distribution will start at the 
first permanent attachment inside the station and end at the 
service switch inside the customs pressures, the switch to be in- 
cluded. All house connections should be valued from the point 
where they leave the pole, or main line of subway, or, in case of 
gas or water services, from the main to the service block or meter 
inside the customer’s premises. A decision of the courts (62 
Fed. Rep., 853) has made it plain that although these connections 
may not belong to the Company, yet they should be valued as a 
part of the property. 

In factories different rooms are ordinarily devoted to separate 
parts of the manufacturing process, and suitable distinct divisions 
of the listing will naturally suggest themselves. 

What the writer wishes to make plain is the fact that when 
subdivisions are made for the purpose of listing it is almost 
impossible to get every item on the list for the reason that the 
person in charge of one division of lists thinks certain items 
belong on the list of another division. Care therefore must be 
taken that in dividing up the work the divisions are most dis- 
tinct and are such as to cause little trouble from doubt as 
to who shall include the various items. While every case is 
different and a properly equipped appraiser should be able to 
divide his force and develop forms in such manner as to take 
in all items, a few forms for specific cases of valuation have been 
included under their special heads. 


Class of Men for Listing and Checking. — As to the class 
of men to do listing, checking, and classifying, the writer 
has always been able to get his lists from the people owning the 
property under valuation, except in such cases as have been 
in dispute, when properly trained engineers, acquainted with the 
particular work being valued, have been obtained. For checking 
the lists after the first inventory, young graduate engi- 
neers have been found satisfactory for going over machinery, 
cars, track, poles, wire, etc., but almost any class of men at all 
familiar with ordinary items can do this checking. It is safe to 
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say that no inventory was ever made that could not be expanded 
with items omitted; these must be discovered by the checkers 
and placed on the lists. For classification, assembling, setting 
prices, computing, and making final sheets, the writer has come 
to the conclusion, after long tests, that only trained accountants 
are fully competent for this part of the work. It is most necessary, 
however, to have an engineer in charge familiar with the particu- 
lar class of work being appraised. Many engineering appraisers 
use young technical graduates almost wholly, but for the final 
classification and assembly the writer is satisfied that this is not 
the best practice. 


Forms for Classification and Assembly. — Forms for classifica- 
tion and assembly will have to be developed for each class 
of work in a general appraisal, but for those cases of valuation 
now coming into prominence, such as for railroads, street rail- 
ways, electric light plants, gas plants, and water works, there 
are several forms that can be used with considerable profit, for 
the reason that they bring to one’s attention all the data necessary 
for a complete valuation. For power house inventory Professor 
Lucke of Columbia University has issued a book of forms which 
completely covers all the items contained in an electric power 
plant. A study of this book will assist greatly in elaborating 
forms to fit special cases. For general all-round use, though, the 
forms devised by the Joint Engineering Board of the Wisconsin 
Railroad Commission and the Wisconsin Tax Commission cover 
most thoroughly the plants of the Public Utilities Corporations. 
By courtesy of Professor W. D. Pence, engineer of the board, 
I am permitted to show herewith copies of these forms. They 
have been developed from the original forms used in the Michi- 
gan appraisal of 1900, improved by those in charge of the Wis- 
consin Appraisal of 1903, and still further developed by subse- 
quent appraisals with assistance of the railroad officials, and 
will be still further improved and changed as the chance offers. 
They should be taken as tentative only, therefore, and subject to 
change at any time. The forms will be shown, applied each to 
its own special class of appraisal. 

It is only in case of a complete itemized appraisal that it is 
necessary to collect such detail as is shown in the above-mentioned 
forms. For limited valuations, where only the most general 
knowledge of values is required, much simpler forms can be devised. 
In order that typewriting may be made uniform, the writer has 
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used a sheet of letter size ruled with double lines for the columns 
of typewritten figures: this insures keeping figure columns 
uniformly spaced. It is also handy to have a distinct ruling 
at top and bottom separating the “brought forward” and “ car- 
ried forward” figures from the rest. In addition, it is also well 
to have separate ruled columns, one at the left of the sheet in- 
side the one inch space left for binding, for quantities, and an- 
other at the left of the inside dollar column for unit prices. When 
copies are liable to be wanted, it is well to make the first carbon 
copy of onion skin paper, with carbon both front and back, so 
that it will blue print plainly. Another way is to typewrite 
the final sheets on paraffined paper, which will enable one to 
make blue print copies as needed. Blue prints are far superior 
to typewritten copies in the impossibility of error in the print. 


Form for Tabulating Final Results of Appraisal. — A convenient 
form for tabulating an appraisal for adding percentages, for com- 
puting depreciation and for determining present value should be 
made of wide paper with columns enough to develop the headings 
hereafter described. In such forms every separate division of items 
and value will show, as well as just what action was taken with 
each of them. 

The first column at the left should be about an inch wide 
for use in binding. Next should come a column about three or 
four inches in width which will take the names of all items or 
divisions. For the purpose of placing proper depreciation it will 
be necessary to segregate the items by date of installation as 
well as by name. The following columns can be of any width 
to suit; the appraiser can judge of this by the character of the 
valuation or the figures to which he will expect it to amount. 


Columns Headings 

A. Year and date installed. 

iB: Age, in years, to date. 

C. Cost to reproduce new. 

1D Sub-totals of C. 

E. Per cent for contractor. 

Ey Total C + E. 

G. Per cent for engineering and contingencies. Calcu- 
lated on F. 

1 Total F + G. 

A Scrap or salvage value to be deducted from H. 

K. Net wearing or service value H — J. 


Sheet No.2 o2e- 52. =e: 


Compiled by__________- Checked by._____-_____ 
DD) tre ae ee en ke ee Sa 
5 6 7 8 9 10 
TorTaL PREs. ToTaL T 
ae Conn. Goer Toei ee oe mg oe Pass. 
eae % \New-Scrap| vice Vau.| VaALuEn (1) X(2) VALUE 
(1) x (4) (5) x (6) (1) x (3) (7)+(8) 


Size of| sheet |83’’ x 19” 
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Follow here with a double line of ruling. 
Ty. (rate) Obsolescence or supersession. 
M (rate) Inadequacy. 
N. (rate) Age and wear and tear. 
O (rate) Deferred maintenance. 
12. Total depreciation L+M-+N+0. 


Follow here with a double line of ruling. 


R. Remaining or service value after deducting P, or K — P. 
S. Scrap or salvage value, to be added to R (same 
as J). 


at Total present value R-+S. 


Follow here with a double line of ruling. 
OF Annual depreciation at the current rate and, 


U= ates + Deferred maintenance at the date of appraisal. 


The above-described form is for use in connection with the most 
elaborate appraisal. The form for summarizing the items of a 
power-plant, as devised by the Engineering Board of the Wisconsin 
Commission, is shown on the following page. The only important 
modifications are use of dollar values only, and the use of ‘‘ Condi- 
tion, per cent” in connection with depreciation. This item is fully 
described in the chapter on “ Depreciation,” and tables are fur- 
nished for the values. The forms 599 and 600 are two others 
devised by the Joint Engineering Department that are used for 
the detailed and final summaries. 


Valuation of Real Estate.— In appraising the Real Estate 
owned by a Public Utilities Corporation, consideration will have 
to be given to the purpose for which such property is to be 
used; for instance, the value of a site for a steam power station 
with a necessity for getting in fuel, having condensing water 
handy, etc., will be quite different from that of a site for a car 
barn, which may be located on relatively cheaper property, or 
at least on property subject to different influences. The site for 
an office building may be combined with that for a sub-station 
or even with that of a car barn. 

The value of railroad real estate is subject to more variations 
and to more influences than that of any other public utility. 
Particularly is this so for terminals. Rights of way are ordinarily 
purchased by the acre at a price considerably in advance of the 


46 


ENGINEERING. VALUATION 


Form 599 


Joint Engineering Dept. _ 
Wis. Tax & R.R. Commissions 


DETAILED SUMMARY 


Valoation\as'of. 2-2 eee 


Sheets Noes] =e 


Conipany =: 2 eee Date: Compiled en eee 
Location... nee Compiled by 52 Saas eee eee 
Checked::by/ #25 or see ee 
Cost or 
Quan- | Unit Scrap |Conp.|PRESENT 
ITEM Unit TITy |PRICE pe ue VaLuE| % | VALUE 


Size of sheet 81’ x 11” 
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Form 600 


Joint Engineering Dept. _ Sheet No 
Wis. Tax & R.R. Commissions 


FINAL SUMMARY 


Valuation as of 
Date Compiled 
Compiled by 
Checked by 


Companya-farcs eter Pla» | _ st Ay oebaigti ins" aligt ee gee 


Nocations= 8 eee CES SS 


For typewriting 
Size of sheet 82”” x 11” 
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local prices for farm land. In passing through populated cities 
it is often necessary to use village or city lot values. In apprais- 
ing a terminal the location and surroundings will determine the 
value, which is almost invariably much in advance of the original 
purchase price. In fact, a terminal influences both ways; the 
value of the surrounding property may have increased greatly, due 
to the proximity of the terminal, and the value of the terminal site 
itself may have been greatly enhanced by the construction of ware- 
houses and other buildings built to take advantage of its prox- 
imity. The value of real estate belonging to a factory will 
vary with its location as regards railroad connections and water 
transportation, its proximity to the central or business portion 
of the community in which it is situated; in fact, it is subject to 
precisely the same influences as is the other adjacent real estate. 
The value of real estate is the one item that more than any other 
is liable to appreciate, and at times this appreciation of value is 
used to increase the capitalization. The Supreme Court has 
decided that this appreciation of land values must be allowed 
in any appraisal, and it certainly is a legitimate value, but it has 
always been a question with the writer whether it is right to 
consider the increased value as a part of capital. It does not 
seem proper to pay dividends on an increment which is not an 
investment, although a perfectly legitimate part of the property 
owned by the corporation. In fact it is entirely possible that such 
increment might become so large that the regular charge or 
rate for the use of the products of the public utility company 
would be prohibitive, or if the rate is a fixed one, as in street rail- 
way fares, would not produce sufficient income to meet a fair 
rate of interest on the fair increase of value. If placed in the 
surplus this increment would be reflected in the market value 
of the shares, which could be sold for an amount representing the 
addition of the increase in value. Should the property be re- 
organized under a new name, or should it be sold, the advance in 
value of the real estate would be carried by the price paid, and 
would have a tendency to balance any depreciations in other 
parts of the property. In other words, thus, nothing should be 
added to capital for appreciation any more than that the capital 
-should be decreased because of depreciation. The following ex- 
tract from Treasury Decisions shows how the government looks 
upon increase of land values on account of the special Excise 
Tax. 
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“43, Profits realized on sale of real estate during the year, also in- 
crease in value of unsold property, if taken up on the books of the 
corporation, to be included in income.” 

* * * * * * * 

“62. In the case of lands bought prior to January 1, 1909, and sold 
during any subsequent year, the profits arising from such sale, if no ac- 
counting of increased value of land was made in returns for previous 
years, should be prorated in accordance with the number of years the 
land was held by the corporation and the number of years the law was 
in effect.”” (Internal Revenue T. D. 1742, Dec. 15, 1911.) 


The value of a factory site may become so great through growth 
of its surroundings that it can be sold for enough to purchase a 
new site and to construct new buildings better adapted to the 
purpose, better situated as regards transportation facilities, and 
many times better located for accessibility of the labor employed. 
In such a case it would of course be folly to hold the land longer. 

Matheson says: 

“While, however, it may be equitable in the case of a change of 
partners or business to revalue the site, or take into account its pro- 
spective value, the possible increment should not be mixed up with 
the annual accounts of the undertaking farther than to justify the 
maintaining the capital value of the land itself without depreciation.” 


Again, in valuing a railroad terminal, should the land be treated 
as vacant, in which case there would have been no surroundings 
built up for use of the terminal, and therefore no advance in value 
due to increased value of the surrounding territory? Next, in 
valuing the surrounding real estate, should it be valued with build- 
ings and other improvements, or as unimproved real estate of 
increased value due to the adjacent terminal? There are many 
other questions which arise in such an appraisal. 

In appraising land values, ordinarily the price obtained at 
the last sale of the property will be the basis of a new price, but 
when the values have been much increased from any of many 
circumstances, it will be necessary to compare unit prices of the 
land under consideration with those of adjacent territory, or 
sales of near-by property, influences of other property on that 
being appraised, and lastly by a comparison of values placed by 
the assessor. Growth and prosperity of a city influences land 
values for an increase; the location of undesirable industries 
adjacent to land often acts to depreciate its value. The appraisal 
of land is a job for experienced heads and even then the best of 
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land appraisers will sometimes arrive at widely differing results. 
One of the latest discussions of the handling of land values is that 
of Commissioner Maltbie “in the matter of the Gas and Electric 
Rates Charged by the Queens Borough Gas and Electric Com- 
pany,’ dated June 23, 1911. On the subject of appreciation of 
land the Commissioner has the following to say: 


APPRECIATION OF LAND 


“Land differs from most property in that it generally appreciates in 
value, and the question has been raised, whether land should be in- 
cluded in ‘fair value’ in rate cases at its original cost or at its esti- 
mated value at the time the rate is to be fixed. It is well settled that 
other property should be taken at its then value, but it has been argued 
that in the case of land the original cost should be used. Counsel for 
the City of New York in the Consolidated Gas case endeavored to estab- 
lish this principle, urging that return should not be allowed upon money 
never spent and that appreciation of land does not represent any 
investment. Mr. Justice Peckham who wrote the opinion in this case 
said (Willcox v. Consolidated Gas Co., 212 U.S.,'19, decided Jan. 4, 
1909) : 

“““ And we concur with the court below in holding that the value of 
the property is to be determined as of the time when the inquiry is made 
regarding the rates. If the property, which legally enters into the 
consideration of the question of rates, has increased in value since it 
was acquired, the company is entitled to the benefit of such increase. 
This is, at any rate, the general rule. We do not say there may not 
possibly be an exception to it, where the property may have increased 
so enormously in value as to render a rate permitting a reasonable re- 
turn upon such increased value unjust to the public. How such facts 
should be treated is not a question now before us, as this case does not 
present it. We refer to the matter only for the purpose of stating that 
the decision herein does not prevent an inquiry into the question when, 
if ever, it should be necessarily presented.’ 


“Commissioner Lane, of the Interstate Commerce Commission, dis- 
cusses the subject in his opinion in the ‘Western Advanced Rate Case,’ 
and says (20 I. C. C. Rep., 344, decided Feb. 22, 1911): 


‘* Whatever the true economic or legal view may be as to the right of 
a carrier to consider the increase in value of its land as a part of the value 
upon which it is entitled to a reasonable return, such increase in value 
does not of itself establish the right of a carrier to increase rates upon a 
given service. Certainly if the Supreme Court may decline to lay 
down the absolute rule that “in every case failure to produce some 
profit to those who have invested their money in the building of a road 
is conclusive that the tariff is unjust and unreasonable,” Reagan v. 
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Farmers’ Loan & Trust Co., 154 U.S., 412, it is a conservative state- 
ment of the law to hold that a railroad may not increase the rates upon 
a number of commodities solely because its real estate has risen in value.’ 

“While it is evident, therefore, that each case must be decided upon 
the facts peculiar to it, the Commission believes it proper in this case 
to follow the general rule, as stated by Judge Hough of the United 
States Circuit Court (Consolidated Gas Co. v. City of New York, 157 
Fed. Rep., 855) : 

“Upon reason, it seems clear that in solving this equation the plus 
and minus quantities should be equally considered, and appreciation 
and depreciation treated alike. Nor can I conceive of a case to which 
this procedure is more appropriate than the one at bar.’ 

“Thus, land has been taken at its fair value and not at its original 
cost, and the annual appreciation of land has been treated as a profit. 
By this method, all property is treated absolutely alike, as Judge 
Hough suggests. No difference is made, except that as depreciation 
represents a decrease in assets, it is placed as a debit against operation, 
while appreciation is placed as credit because it is an increase in assets. 
Land has sometimes been treated like other property only to a degree; 
that is, each class has been appraised at its present worth or value. 
That has been done in this case. But if property is to be taken at its 
depreciated value where it has depreciated, an entry must regularly 
be made in estimated operating expenses equal to the average annual 
depreciation. Conversely, if land, or any other property which genuinely 
appreciates in value, is to be taken at its appreciated value, then an en- 
try must be made in the estimated receipts equal to the average annual 
appreciation. Unless this is done, it is obvious that the consumer will 
be burdened with all the estimated decreases in assets, but not credited 
with the increases in assets. If the principle laid down by the courts 
is to be followed in part, it should be followed in whole. 

“Tt is suggested that the annual increase in the value of land which 
is treated as income is not actually received. Increase in tke value 
of unoccupied land is not realized until sold or put into use, but it 
is real, nevertheless, although payment may be deferred. Likewise, 
payments to the depreciation fund are not actually expended; yet 
they have been considered legitimate charges in practically every case. 
Furthermore, the annual increment is no more indefinite than the 
total increment — the present value. But if the present value can 
be determined, it is possible to determine past annual appreciation 
with positive accuracy, for it is only a simple mathematical calcula- 
tion. Itis also probably.as easy to estimate increases in the near future 
as it is to estimate what obsolescence, which is a form of depreciation, 
there will be in the future. 

“Indeed, the problem of handling appreciation is much simpler than 
depreciation. If the property is growing more valuable, the investor 
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need not worry; and if the state recognizes his right to earn a fair 
return upon the increase, he is fully protected. It is not necessary that 
the increase be represented by stocks or bonds, for if the earning power 
is there, he will receive a return thereon, regardless of the amount of se- 
curities. In fact, the existence of an increase which is not represented 
by securities is an element of safety, a reserve fund of a valuable kind. 

“There is a further similarity. The exact amount of depreciation and 
the annual rate are not definitely known until the piece of property is 
actually replaced or has become useless. The total appreciation and the 
average annual rate are not known until the land is sold, but when it 
has been disposed of (and plants are continually being removed and 
the land sold), they become absolute certainties. Why should these 
matters be considered less definite when applied to land than when 
applied to the buildings thereon? The depreciation of the buildings is 
a charge against operation; why should not the appreciation of land 
be a credit?” 

Note on title in fee: It is not necessary that the title of the company to 
all the lands upon which its works are built or through which its pipes 
are laid should be a fee simple, perfect in every particular and subject 
to no criticism. An irrevocable license, for instance, would be sufficient, 
or a title based upon prescription. If, however, there should be found 
substantial defects, opportunity should be given the company to 
remedy them; and if it is unable to do so, the parts of the property so 
circumstanced can be valued and the purchase price abated accordingly. 
It would be expressing too narrow a view to say that an appraisal of 
a great system of waterworks under a contract of purchase must fail 
because the title to a small part, not vital to the integrity of the system, 
was afterwards found to be defective. That the deed tendered by the 
company was not such as the city was required to take is immaterial. 
It is sufficient that the company was able, ready and willing to do 
what might lawfully be required of it. (City of Omaha ». Omaha 
Water Company, May 31, 1910. 159 U.S. Circuit Ct. of Appeals.) 


Forms for Use in the Appraisal of Real Estate. — I am show- 
ing on the following page the headings as arranged by the 
Joint Engineering Department of the Wisconsin Commission. 


Appraisal of Buildings. — The proper appraisement of build- 
ings is best accomplished by making a complete bill of materials 
of each, and then applying to the items unit prices for the material 
and labor applicable in the locality. This is handled most satis- 
factorily by an architect, builder or engineer who is acquainted 
with building construction in the particular locality under consid- 
eration. 

Another, and one of the most common ways, is to apply a unit — 
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price per cubic foot of contents, and one must have a wide ac- 
quaintance with various types of buildings because the price 
per cubic foot varies greatly with classes, and also with the size. 
Even with buildings in the same class and type the price per cubic 
foot will be found to vary considerably. 

In New England the favorite method of appraising buildings, 
particularly factory buildings, is by the square foot of floor space. 
This method applies particularly to textile mills and to warehouses, 
but again, one must have a wide acquaintance with buildings 
of these two types to accurately value them. 

In measuring buildings for computing the cubic foot value, 
the dimensions should be taken from outside to outside of all 
walls, and from the bottom of the foundation to the roof, if a 
flat roof, or to the top of the attic walls if a high roof, and to an 
average height of a peak roof. 

In measuring for value according to the New England or floor 
surface method the dimensions should be taken inside of pilas- 
ters. Some engineers include the area of the basement in lieu 
of that of the roof, others use the dimensions of the working floors 
only, omitting the basement or roof. 

On the Pacific Coast a great many corrugated iron covered 
buildings are used, and a favorite and perfectly logical method 
of valuation is by the square foot of surface, including roof and 
sides, and adding the floor at a proper rate for the cost per square 
foot. The Los Angeles aqueduct built dozens of these corrugated 
iron structures and found the average cost to be approximately 
124 cents per square foot of outside surface. 

The concrete in buildings constructed of that material should be 
reduced to cubic feet, and a price per cubic foot then should be 
applied. If the roofs are of steel, that material can be calculated 
at a price per pound erected, applicable for the locality. Also 
the steel reénforcement must be calculated and added to the value 
of the concrete. 


Forms for Use in the Appraisal of Buildings. — On pages 55 and 
56 are shown two forms, one as devised by the Joint Engineering 
Department of the Wisconsin Commission, and another, a form of 
summary by the writer. 


3809 THIOL, 


WALL X 48 JOYS JO OZ1g 


INIWILVLS ONIC TING AUYNIWITIUd 


ys WHOs 'V ‘8d "M 


ayng f0.sv 
U0MDNIDA UISU0IS2 NY 


aT 
= 
7) 
7) 
be] 
> 
° 
m 
n 
° 
2 
S 
2 
i) 
2 
9 


55 


56 ENGINEERING VALUATION 


Form of Summary for Use in the Appraisal of Buildings 


REPRODUCTION 


GosmENGe ‘PRESENT VALUE 


Excavation . woe 
Material in foundation . 
Material in walls . 

Steel frame . 

Roof . 

Steel in roof 

Windows and doors . 
Interior finish . 

9. Heating . 

10. Plumbing 

11. Lighting . 

12. Painting . 

13. Miscellaneous . 


Bey ESTES ON te ON 


14. Total of items, 1-13 . 
15. Add percentage 


16. Total of items, 14 and 15 . 


Railroad Valuation.— In suggesting methods of evaluating 
railroads, one can hardly do better than to recommend the use of 
a form of summary similar to that proposed by W. D. Taylor, 
late Engineer, State Board of Assessment of Wisconsin, June, 
1903. This form includes “Cost of Reproduction” and “ Present 
Value,” with all percentages for overhead charges arranged in 
their proper places. In this summary it will be noticed that 
“real estate,” item No. 30, is included among the first items to 
which a percentage is added. This is a point to which one 
might take exception, as ordinarily it is not correct to add a 
percentage to the value of real estate. The engineers of the 
Wisconsin Commissions admit this, but say that the percentage 
would have to be increased should the real estate be taken from 
that part of the list. Following is the form known as “W. B. A. 
Form 101,” and after that will be found a description of the 
plan as devised by Mr. Taylor. Only those items and descrip- 
tions pertaining directly to the subject are contained in this 
abstract. 


Form 101 
JOINT ENGINEERING DEP’T 


WISCONSIN TAX AND RAILROAD COMMISSIONS 


Physical Valuation of Railroads, June 30,.... 


Name of Road........sseeereeeeee ptetatsYotetelsyors\efhyin lola lofeveisisvateye Compiled! byccrcierts\s--<ieeiteren ers 
eet Date wierd ajaacewenacnwhena arene 
Limits....5.... asataiesatatslelsletelenoiaratstelsictelers e ectetaialeror svaclereelorevaeistels Checked byjere creteroiereiniowanias . 
Section No...... 
Miles ist Main Track......... Miles Branch Main Track.......... 
Nae a Moin aeeek Svieareisite Miles Branch Joint Track.......... 
iles Bin DT AaCko cers te lelele - 3 
Miles 4th Main Track......... reas ae 
Miles Joint Main Track......... ——" Miles Spurs and Sidings............ 
ToTaL MAIN TRAOK.......- Joint Spurs and Sidings............ 
Joint Spurs and Sidings............ 
Joint Spurs and Sidings............ 
ToraL MILES CROSSOVERS.. TOTAL Spurs AND SIDINGS...... 


Cost. of Repro- Brocont 
SUBJECT duction Vala 
Property New aie 


. Land for Right-of-Way, Yards, and Terminals .................... 
b IRCENL TENE oaaidatn eo iac.qa0[ toob cond bnUy dong aod anon snore esoOodubE 
GREG U YS soq0cn bn coon an eno nods asco ondoaTD oon RonomEdenosoaanade 
DOANE cco nooaiuoo sono dnec.,cco no onouds Hub oduOnDDnensacodo Goonao 
MIBMdress Drestlos aAndlOulvents esc acissinet ise leciviniealsasrciorine 
IB jon Achoodgantango Gund TOsGAooOgup 000 CU DO GD UO mune OoAD NOE Ada oOnO 


SPAR TUR NP 


MEOH BOP BLANC SAVALOHOS aerate eiscacorsinis ellstets ersiercanictere-secire os clal acu carsie sa iclatelterete lets 
. Track Fastenings and Other Material 
TO, TAU ong coamp cod dada ago 7 onao duo one OOnbO Une 
11. Track Laying and Surfacing. . ae 

12) Roadway Toolsic .cecese «<0 ve rer 
Se Monolng and Oatrlo Guards stent wes.) se ve pis sniiele!o\eisie nies e ele Sin 9 aisiain 
WE CRORE eV E CHG LetanGh! “Gag ne 10 cuscoden Sbancm pda aapokaneaeaddoanen 
15. Interlocking and Other Signal Apparatus............... eee. eeeees 
165s Lelegraphiand VDelophone Lin esyecretans.n lee ccleies » clsieisieisia\si str stale/a ieee 
Liamoracions buildings and Hix tures seers sitie ce ale elslcieletein eisinieeveeiemate 
18. General Office Buildings and Fixtures.............0...eecee scenes 
19. Shop, Engine Houses, and Turntables.............0..02 sees ceeeee 
ZOsmSHO py Machi neryea nd eeOOls re teres sailors eleraleisielelelaiaiiaisiela/<ieis ateietsteielenie . 
Dil SWE S SRO lo--105 « onDoDo oI 00.00 co GU BoUD Done ooBUoTos socnMa cans 
PE UAOLe SUR ULOTRS Garebiste ers) hiaisinnre siete ecniote micie/s eiers's avaleiala’ ajeisie'e yreisveic siete @ipietl 
QS e Grain MLOVaAvOus terete cierreleiersiiersieleieiereele Bre tereratosinravereverainiel elereteterainteteleierctere 
94. Storage Warehouses.... s+ s.eerseee caysinhe - 
25. Dock and Wharf Property .. 
26. Light and Power Plants..............+- nate 
De Ide IAM AEN eG asblodno au qdosuon GoogaoaGUcosdodMnuboDonoonod 


TOTALS 1-29 INCLUSIVE 


30. Engineering, Superintendence & Legal Expenses, Per Cent 1-29 Incl. 


Cost of Reproduction 


Property New Present Value 


831. Locomotives........-++-- 
32. Passenger Train Cars.... 
83. Freight Train Cars....... 
34, Miscellaneous Equipment 
TOTALS 31-34 INCLUSIVE 


85. Inspection and General Expenses........ Per Cent 31-34 Incl...... 


TOTALS 1-35 INCLUSIVE 


36. Interest, Organization, Contingencies...... Per Cent 1-35 Incl...... 
37. Stores and Supplies on Hand for Use in Wisconsin......-...-...--+ 


GRAND TOTALS 


TOTAL PER MILE OF MAIN LINE..... ............ 


Size of sheet 83’ x 14” 
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Puan ApopTeD FoR FINDING THE PHysicAL VALUE OF WISCONSIN 

RAILROADS 

June 1903. 

“T. Cost of Reproduction. The first step required in the appraise- 
ment of a road will be to get the cost of reproduction of the physical 
properties of the road. The several items comprising the physical 
properties of the usual railway are enumerated from 1 to 37 on the 
sheet shown on the previous page, which sheet also shows certain 
fixed percentages to cover certain items. The cost of reproduction 
is assumed to be what it would cost to reproduce the road at the aver- 
age prices prevailing for the period of five years ending June 30 of 
the year, entirely new in every particular, in, say, two or three years’ 
time, if the entire railroad were eliminated — its right of way, yards, 
stations and terminals passed into other hands and occupied by just 
such woodlands, waste lands, farms, industries and residences as those 
now existing in and on the adjoining country and property. 

“TI. Present Value of the Physical Properties. The second step 
shall be to obtain the present value of the physical properties. By 
the present value of a road is meant an amount which equals the cost 
of its reproduction minus an amount covering the depreciation in value 
from time, wear, etc. Thus the cost of reproduction and the present 
value of the land on which the road’s right of way and terminals are 
located are the same, but the cost of reproduction and the present 
value of steel rails are likely to be quite different. Thus, if the market 
value of new steel rails is $28.00 per ton, and the scrap value $12.00 per 
ton, the wearing value is $16.00 per ton; and if at the present time 
40 per cent of the life that the rail can be used in the road has been 
used up, the rail is in 60 per cent condition, and its present value per 
ton would be $12.00 plus 60 per cent of $16.00, or $21.60 per ton. 

“In the determination of the present value of the property the field 
notes taken on making this appraisal must be very carefully made, 
and the condition of each item of property must be recorded in the field 
as a percentage of maximum efficiency, or in what is sometimes called 
‘The value in per cent of new.’ This ‘condition percentage’ should 
never be omitted and should be written on the accompanying blanks 
after the description of each article in case there is no space on the 
blanks for its insertion. In important structures, such as a steel bridge 
or roundhouse, it would be better to give the condition percentage of 
the important parts of the structure. Thus the masonry of the bridge 
may be in 90 per cent condition and the superstructure in 60 per cent 
condition. 

“TIT. Determination of Land Values. In finding the value, for 
the purpose of this appraisal, of the land (exclusive of the improve- 
ments constructed by the railway company) for the right of way, yards, 
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station grounds and terminals, the land shall be divided into the 
following classes : 


“Class 1. Barren lands. 

“Class 2. Farming lands. 

“Class 3. Land in villages of less than 500 people. 

“Class 4. Land in cities and villages of between 500 and 3000 people. 

“Class 5. Land in cities and villages of between 3000 and 10,000 
people. 

“Class 6. Land in cities of over 10,000 people. 


“Barren lands are lands nearly or quite worthless for crops, hay or 
grazing. 

“Tn this appraisal the value of the land for other purposes must be 
determined by getting as accurately as is reasonably possible the 
average value at the various county seats as shown by the records 
of the transfers of property for the five-year period ending June 30, — 
in the section traversed by the road; and by consultation with dis- 
interested, local, reliable real estate and business men, bank cashiers, 
etc. 

“ The Right-of-Way Value. The term right-of-way is intended to in- 
clude the land for stations, yards and terminals. 

“Two distinct results should be obtained, namely, first, the market 
value per acre of the land for other purposes, and, second, the value 
per acre as right of way. The first is to be obtained in the manner 
explained above. The second should be obtained by taking the average 
market price for other purposes of the land actually within the right 
of way and by adding thereto the damages to the adjoining property 
forming a part of the same parcel which are directly attributable to the 
proper construction and operation of the railroad across that portion 
of the land taken.” ! 

The inquiry will be first, what is the fair average price per acre for ordi- 
nary purposes of the land taken ? and, second, how much is the deprecia- 
tion in the salable value of the residue of the parcel, lot or tract with the 
building thereon from which the right of way is severed? The sum of 
the two items, first, the market price of the land taken, and, second, 
depreciation in the salable market value of the residue, will constitute 
the right-of-way value. 

“The right-of-way value per acre may be ascertained and determined 
by agreement between the agents of the railway company and the 
owner, on the above basis, at the five-year average market price per acre 


1 For railroad right-of-way the value of city property as determined by all the 
methods is multiplied by a factor of 1.5, and the value of real estate in the country 
districts by 2.5. The records of more recent purchases for the past three years (Oct. 
1, 1911) show that the factor 2.5 for country lands should be more nearly 3. 
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for the land within the right-of-way, plus the depreciation in the market 
value of the residue not taken, the parties knowing that the land is to 
be used for railway purposes and being disposed to agree upon a fair, 
reasonable and just sum as the price of the land and the damage to the 
land of which the right-of-way was a part. 

‘In determining the value of land for other purposes within the right- 
of-way, such value will be ascertained by taking the market value of the 
bare land without including the value of buildings. To this value of 
the right-of-way will be added the depreciation of the market value 
of the residue from which it is taken, and this will include the depre- 
ciation not only to the land itself, but to any buildings that may be 
upon such land. 

“TV. Grades and Curves not considered in the Valuation. In this 
appraisement no attempt will be made to take into account the 
economic value of grades and curves or the absence of them; that is, 
each road will be appraised just as if it were a straight line and as if 
its grade line were level throughout. 

“V. Industrial Tracks. In this appraisement the roadbed and 
tracks, grading, bridges, culverts, etc., of all ‘industrial tracks’ operated 
by a railway company shall be scheduled as the property of the railway 
company except where it can show that such property does not belong 
to the company; but the right of way and the adjacent buildings shall 
not be so scheduled unless the railway owns them outright. 

“VI. Apportionment of Rolling Stock of Interstate Roads. The 
amount of the rolling stock and miscellaneous equipment to be 
credited to the State of Wisconsin will be found by finding first the 
number of all the different classes of locomotive, passenger and freight 
cars, and miscellaneous equipment of the whole system; then the 
number of each class of Wisconsin locomotive, passenger cars and 
freight cars shall be apportioned in the same ratio as the annual loco- 
motive, passenger car and freight car mileage of the whole system in 
Wisconsin bears respectively to the total annual locomotive, passenger 
car and freight car mileage of the whole system in all states. The 
actual value of special equipment exclusively used in Wisconsin is to 
be specifically ascertained; but such equipment as wrecking outfits, 
steam shovels, etc., which is to be used both in and without the State, 
shall be prorated according to the same ratio above described for 
rolling stock or in the ratio of the time in use within the State to the 
whole time in use within and without the State. 

“Tf in any case for any reason the mileage record cannot be ascertained 
on which to base this calculation, the apportionment for rolling stock 
shall be prorated in the same ratio as the total length of track in Wis- 
consin — including main line, branches, second track, spurs and sidings, 
— bears to the total length of track of the entire system. 

“In arriving at the ‘percentage condition’ of rolling stock on large 
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interstate roads, there shall be indiscriminately inspected at convenient 
points or terminals within or contiguous to the State 50 per cent of 
each class of the road’s locomotives and 50 per cent of each class of 
the road’s passenger service cars in actual use, wholly or partly, in 
Wisconsin, and the average percentage condition so obtained shall be 
taken to represent the condition of the whole class of cars or locomotives. 

“The ‘percentage condition’ of each class of freight cars shall be es- 
tablished similarly by actual inspection of not less than 20 per cent of 
as many cars of each class of the road’s cars as the company’s books 
show should be apportioned to Wisconsin under the above rule of 
apportionment. In the inspection of freight cars the inspectors should 
work in pairs, and in order to identify cars that have already been in- 
spected, the inspectors should carry hammers with which they can im- 
print with a blow the initials ‘W. B. A.’ on the needle beam of the car. 
As large a proportion as possible of the rolling stock of the smaller 
roads operating entirely within the State should be inspected. No 
attempt should be made to determine in the field the actual value 
of rolling stock, but the actual value for each class should be deter- 
mined from the records of the usual actual purchases or by reliable 
information secured from reputable manufacturing concerns as to the 
market value. 

“The form shown on page 57 will be used for summing up the values 
for all of a division of a road within the State; and for summing up 
the values of all of a whole system within the State, including the 
rolling stock, etc.” 


Forms for Use in a Railroad Appraisal. — Following will be 
found copies of the headings and spaces devised by the Joint 
Engineering Department of the Wisconsin Commission. Forms 
for use in appraisal of land and buildings will be found under 
the headings of those subjects. It will be noticed that the forms 
for track may be used equally as well for street railways, as may 
be some of the other forms. 


Revised Valuation Forms for Steam Railroads. — The accom- 
panying blank forms are supplied to the steam roads of 
the state for use in reporting annual revisions of inventory of 
the physical property, including all cases of new construction. 
The forms used in the 1903 Wisconsin appraisals and for sev- 
eral years thereafter were similar to those employed in the Michi- 
gan railroad appraisal of 1900. In undertaking to revise these 
forms two principal objects were in view: (1) To obtain from 
the railroad companies more complete detailed information as 
to physical conditions and actual costs; (2) To make the group- 
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ing of inventory more consistent with the classification of accounts 
for steam roads prescribed by the Interstate Commerce Commis- 
sion, in the hope that eventually there may be substantially uniform 
practice in the valuation methods followed in the different states. 

Acknowledgment is made of valuable criticisms and sugges- 
tions submitted by representatives of the various roads and others 
in working out the details of these forms. 
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FORM 254 


JOINT ENGINEERING DEP'T 


WISCONSIN TAX AND RAILROAD COMMISSIONS 


ORE DOCKS 


Valuation of June 30..-....- - 


lame _and Number 


Owned by 


Operated by 


Location 


Year Built 


Name of Builder 


APPROACH—Length 


Height—Begin 


Piling—Kind 


Total Lin, Ft. 


Type 


End 


Cost Per Ft. in Place 


Framing—Kind 


Total Ft. B. M 


Cost Per M. in Place 


Steel—Kind 


Total Wt. in Lbs, 


DOCK PROPER—Length 


Width of Deck 


Coost Per Lb. in Place 


Height Water to Deck 


Pockets—Number Size Capacity {n Tons 
Chutes—Kind Size Cost Bach Installed 
Piling—Kind Total Lin. Ft. Cost Per Ft. in Place 


Framing—Kind 


Total Ft. B. M. 


Steel and Iron 


Total Wt. in Lbs. 


Cost Per M. in Place 


Cost Per Lb. in Place 


Dredging and Filling 


Total Cu. Yds. 


TOTAL COST OF DOCK AND APPROACH 


Cost Per Cu. Yd. 


Cond. Per Cent. 


ecules 


POWER AND MACHINERY GENERAL LIST AND DESCRIPTION 


Year 


Total Cost 


Cond, 
Per Cent 


Instolled 
we 


BUILDINGS (List each separately) } 
ip —— — =| 
Descriptive Name Volume Year Total Cond. 
Give No. of Stories, ete. Bind bared Eads || LR eS Cu. Ft. Built Cost Per Cent 


ia. ton it 


Size of sheet 81’ x 14” 
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WISCONSIN TAX AND RAILROAD COMMISSIONS 


FORM 25 
JOINT ENGINEERING DEP'T 


DOCK & WHARF PROPERTY °*~ 
SS == 
Designation (Local name) Location 
Owned By Operated By 
Year Built Name of Bullder 
No. of Feet of Water Frontage No. of Sq. Ft. Dock. 
Piling 
Kind Total Mn. ft. Cost per lin. ft. In Place. 
Framing 
Kind Total Ft. BLM. Cost _M Ft. B. M. in Place. 
Floor 
Kind Quantity Unit Cost in Place 
Masonry 
Kind Total Cu. Yds. Cost per Cu. Yd. 
e 
Dredging 
Kind of Material Total Cu. Yds. Cost _per Cu, Yd 
Filling 
Kind of Material Total Cu. Yds. Cost per Cu. Ya. 
Hlevating or Handling Machinery 
Description 
Year Installed Total Cost Installed Cond. % 
Coffer Dam 
Kind Sze Total Cost. 
Total Cost Hxcl, of Site and Buildings Ave. Cond. % 
BUILDINGS (List each separately) 
Decisive Name xing | Root | Dimensions | Foundation — Yoeme | eee | Taal | Gone 


Give No, of Stories, ete 


Size of sheet 83’’ x 14” 
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82 ENGINEERING VALUATION 


FORM 37 
JOINT ENGINEERING DEP'T 
WISCONSIN TAX AND RAILROAD COMMISSIONS 


Name of Road: STOR E S, SU Pp PLIE S Railroad Valuation of June 3O_...- 
rare MATERIAL IN STOCK 9 = 


Note—Give full description and volue of stores, supplies, fuel, ma- 
terial, etc,, for use in Wisconsin 


Size of sheet 83” x 14’ 


Opinions and Court Decisions on Railroad Valuation. — There are 
numerous decisions of the courts on railroad valuation, some of 
which have been used in this book in the general discussion of 
values; others, considered most important, follow. 

Professor H. C. Adams, statistician of the Interstate Commerce 
Commission, suggests some limitations and restrictions to the term 
“value” in Bulletin No. 21 of the ‘ Bureau of Census,”’ as follows : 


“The valuation submitted in this report may be properly defined 
as the commercial value of property used by railways in connection 
with the business of transportation. By ‘commercial value’ is meant 
the estimate placed upon the worth of property regarded as a business 
proposition. This must, of course, be the market estimate and not the 
arbitrary estimate of a public official. The two fundamental consider- 
ations by which the market is influenced in placing a value upon 
property when bought or sold are the expectation of income arising 
from the use of the property, and the strategic significance of the 
property. These two considerations are made the basis of the valua- 
tion of railway property submitted in this report. The material made 
use of in this valuation is, first, the operating and financial accounts of 
the railways; second, interrailway contracts and agreements ; and, third, 
the published records of the stock market.” 


San Dizco Lanp anp Town Co. v. Crry or Nationa City, 
: 19 Sup. Cr. 810. 
“After observing that this broad proposition involved a misconception 
of the relations between the public and a railroad corporation, that 
such a corporation was created for public purposes, and performed 


FORMS FOR USE IN MAKING A VALUATION 83 


a function of the State, and that its right to exercise the power of 
eminent domain, and to charge tolls, was given primarily for the 
benefit of the public, this court said: ‘It cannot, therefore, be ad- 
mitted that a railroad corporation maintaining a highway under the 
authority of the State may fix its rates with a view solely to its own 
interests, and ignore the rights of the public. But the rights of the 
public would be ignored if rates for the transportation of persons or 
property on a railroad are exacted without reference to the fair value 
of the property used for the public, or the fair value of the services _ 
rendered, but in order simply that the corporation may meet operating 
expenses, pay the interest on its obligations, and declare a dividend 
to stockholders. If a railroad corporation has bonded its property for 
an amount that exceeds its fair value, or if its capitalization is largely 
fictitious, it may not impose upon the public the burden of such in- 
creased rates as may be required for the purpose of realizing profits 
upon such excessive valuation or fictitious capitalization; and the 
apparent value of the property and franchises used by the corpora- 
tion, as represented by its stocks, bonds, and obligations, is not alone 
to be considered when determining the rates that may reasonably be 
charged.’” (169 U.S. 544, 18 Sup. Ct. 433.) 

“The true value of a line of railroad is something more than an aggre- 
gation of the values of the separate parts of it, operated separately. It 
is the aggregate of those values plus that arising from a connected 
operation of the whole, and each part of the road contributes not 
merely the value arising from its independent operation, but its mileage 
proportion of that flowing from a continuous and connected operation 
of the whole. . . . The value of the property results from the use to 
which it is put, and varies with the profitableness of that use, past, 
present and prospective, actual and anticipated. There is no pecuniary 
value outside that which results from such use. 

“Tn the nature of things it is practically impossible, at least in respect 
to railroad property, to divide its value and determine how much is 
caused by one use to which it is put and how much by another. Take 
the case before us, it is impossible to disintegrate the value of that 
portion of the road within the State of Indiana and determine how much 
of that value springs from its use in doing interstate business and how 
much from its use in doing business wholly within the State. An 
attempt to do so would be entering upon a mere field of uncertainty 
and speculation.” (154 U.S. Sup. Ct. 444.) 

“Tt was also said that ‘the basis of all calculation as to the reasonable- 
ness of rates to be charged by a corporation maintaining a highway 
under legislative sanction must be the fair value of the property used 
by it for the convenience of the public. And, in order to ascertain that 

value, the original cost of construction, the amount expended in per- 
manent improvements, the amount and market value of its bonds and 
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stock, the present as compared with the original cost of construction, 
the probable earning capacity of the property under particular rates 
prescribed by statute, and the sum required to meet operating expertses, 
are all matters for consideration, and are to be given such weight as 
may be just and right in each case. We do not say that there may not 
be other matters to be regarded in estimating the value of the property. 
What the company is entitled to ask is a fair return upon the value of 
that which it employs for the public convenience. On the other 
hand, what the public is entitled to demand is that no more be exacted 
from it for the use of a public highway than the services rendered by it 
are reasonably worth.’”’ (169 U.S. 546, 18 Sup. Ct. 434.) 


Valuation of Street Railways.— Although there are a few 
horse railways still in existence, particularly in New York 
City, no forms will be given here for a summary of their value, 
as they are almost completely out of date and long since 
have been superseded by electrically operated roads. As the 
forms of report for street railways differ somewhat in that 
of the Interstate Commerce Commission, the Massachusetts 
Railroad Commission, and the New York Public Service Com- 
mission, and, as the summary for an appraisal is not neces- 
sarily like that for construction accounts as carried on the com- 
pany’s books, it is as well to adopt a summary that is short, defi- 
nite and complete. Such a summary is shown on the next page. 
Attention is called to the arrangement. All items subject to a 
percentage increase for Engineering, Contingencies, etc., are 
grouped together under the numbers 1 to 7. They are thus sum- 
marized and the percentage for engineering and contingencies 
that has been assumed is applied to the total. The items 11-12, 
13-14, being purchased constantly in the course of business, 
should carry no percentage on their amounts. Item No. 15— 
“ Paving’? —is always a doubtful charge, sometimes having been 
laid by the city and again by the company. It is always a matter 
for discussion as to whether “Paving” belongs to the company 
or to the city. At least, it should have no percentage charged 
to it, and it is therefore placed in the summary with the other 
items which carry no percentage. Land is another item against 
which there is no percentage charge. Commissions for its pur- 
chase are invariably charged to the seller, and not to the buyer. 
Any preliminary expenses going toward looking it up, etc., must 
be chargeable in the promotion or intangible values. Following 
is the form. 
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Form of Summary for Use in the Appraisal of Electric Railway 


Cost or Rr- 
PRODUCTION 
NEw 


PRESENT 
VALUE 


Roadbed and Track . 
Electrical distribution 
Buildings and structures 
Power plant equipment 

Shop equipment : 
Rolling stock and equipment : 
Miscellaneous . 


Total of items 1 to 7 
Add percentage 


10. Total of items, 8 and 9 . 


11. Office furniture and fixtures 
12. Tools and equipment 

13. Horses, wagon and harness 
14. Stores and supplies 

15. Paving ar ae 

16. Land . 


17. Total of items 11 to 16 ae 
Grand total value, items 10 and 17 


SSL) | GRICE eo (0) 


Many of the forms shown in connection with the chapter on 
Railroad Valuations can be used for Street Railway Appraisal as 
well. Forms for use with evaluation of buildings, power plant, 
etc., will be found in other chapters. 


Information Required in the Valuation of a Street Railway Prop- 
erty. — Much of the information required for the appraisal of 
a street railway property can be collected on forms similar to 
those used in the appraisal of railroads, but in order that a 
proper arrangement may be effected and that all items may 
be included, the following list is suggested. It is one that 
has been used by the writer in some extensive work and should 
include practically all items upon which information is re- 
quired. 


Track: 
Mileage of main track, second track, third track, special work 


and sidings. List by divisions, list by streets, alphabeti- 
cally arranged. 
Length of each type of rail or track and location of same. 
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Details of joints. 

Drawings of types of rails. 

Drawings of bridges and changes in same. 
Drawings of types of construction. 
Culverts; drawings of same, and cost. 
Right of way. 

Track signals; drawings of layout. 

Sewers and catch basins; drawings of same. 


Special Work: 
Drawings of layouts in each case. 
Schedule of each class of. 
Cost sheet of each. 
Less 
Size, kind of wood; metal; set in concrete or other material. 
Distance apart. 
Kind and depth. 
Ballast ; kind and depth. 
Paving: 
List of different styles, and type and location of same. 
Cost sheet of each style and type, showing foundation, etc. 
Paving in and about Special Work. 


Track Bonding: 
What number and size, and style of bond at each joint. 
Style and cost of bonds around special work. 
Cross bonding, size and distance apart. 


Overhead Trolley: 

Length and size of trolley wire, and how suspended. 

Number and style of poles and whether of wood or iron; Guy 

poles and stubs. 

Painting of poles; number of coats. 

List of all fastenings on poles, span wires, ete. 

List of all overhead switches, crossings, ete. 

List of span wire, giving length and size. 

Cost of erection. 

Side bracket construction ; number of brackets, style. 
Power Houses: 

(Buildings.) 

(Land.) 

Chimneys. 
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Economizers. 

Boilers. 

Pumps, feed. 

Piping of all kinds. 

Heaters. 

Coal and ash handling machinery. 

Engines. 

Condensers; circulating and air pumps. 

Generators. 

Boosters. 

Switchboards complete. 

Connections between generators, etc., and switchboards. 
Copper from switchboard to outside line of building. 


Battery Stations: 
(Land and building placed.) 
Battery, number and size, and make of cells complete. 
Booster. 
Switchboards. 
Tools and miscellaneous. 


Repair Shops: 
(Land and building placed.) 


Machine shop Glazing shop Tin shop 

Blacksmith shop Winding shop Lumber yard 

Carpenter shop Upholstering shop Casting yard 

Pattern shop Cabinet shop Scrap yard 

Truck shop Gear store Wheel shop 

Paint shop Store room Offices 
Feeders: 


Length of each feeder, giving size. 

Number of insulators, etc., type and size. 
Cross arms; type, number of pins, size. 
Equalizers, with their switchboards. 

Return feeders; material, insulated or not. 
Lead-covered cables; length, size. 

Cable; concrete covering, including ditch, ete. 


Conduit : 
Map of, showing length between manholes. 
Number and size of ducts and depth. 
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Type of conduit. 

Number and size of manholes; whether brick or concrete. 
Number and size of pole connections from manholes. 
Cable supports in manholes; number, size and style. 


Car Barns: 
(Land and buildings placed.) 
Track in barn and outside of same, in yard. 
Special work. 
Pits. 
Air compressor and storage. 
Equalizer board. 
Inside lighting. 
Outside lighting. 
Overhead trolley. 
Overhead switches and special work. 
Feeders to barn and track. 
Snow plows, boards. 


Rolling Stock: 

Revenue Cars — 

Photo of each type; floor plan of each type. 

Type; size and number of each, number on each. 

Trucks; number of each, make and size. 

Wheels cast iron; diameter and weight. 

Wheels steel; diameter and weight of. 

Electric motors; make, style, size, gears and ratio of same. 

Controllers; make, type and number of each. 

Other electrical equipments; including circuit breakers, light- 
ing and head light. 

Signs and lamps. 

Air equipment for brakes. 
Construction Cars — 

Photo of each type; floor plan of each type. 

Number ; size, type, number of each. 

Trucks, make and number of each. 

Electric motors; make, style, size and number of gears and 
ratio. 

Controllers; make, type, and number of each. 

Other electrical equipment. 

Air equipment for brakes. 
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In studying the history of a street railway property, it is likely 
to be discovered that it consists of two or more merged properties, 
records of the early cost of which will be lacking in one or more 
of the separate members of the system. 

In order that all the members may be included in the valuation 
of both tangible and intangible properties, it is common to lay out 
a schedule of items, and the following list, taken from a paper 
entitled “Valuation of Tangible and Intangible Property,” by 
Frank R. Ford in the Annals of the American Academy of Politi- 
cal and Social Science, for January, 1911, has been carefully 
worked up by him in connection with the appraisal of properties 
in New York City. The only fault, if any, that might be found 
with the list is that it is a little too carefully worked out, and as 
the author says “it may be questioned whether a number of the 
above items should appear in the capitalization of the enterprise. 
In many cases they have been charged against early income or 
later profit and loss.”’ This list simply shows about all the items 
that may be looked for in a valuation of a street railway. 


Tangible Property 


“The physical, or tangible, property includes land, construction, 
equipment and cash, or its equivalent. If these items are being 
valued on the basis of either the original cost or the cost of repro- 
duction, they should include the cost of acquiring land, the cost of 
supervision and administration of the construction by the general 
contractor, the subcontractors, the engineers and the company’s 
executive organization. In other words, all labor and expense going 
to make up the construction of the finished whole should be included, 
whether this labor be that of day laborers, foremen, superintendents, 
contractors, engineers or officers and employees of the company. The 
expenses of such contruction work should also include all contingent 
expenses in connection with such labor, together with such items as 
interest and taxes during construction, and other overhead charges. 
In some cases the cost of acquiring land, the administration of con- 
struction work by the company’s organization, the general contractor’s 
services, engineering expenses and interest and taxes during construction 
have been considered as intangible property, this distinction being due, 
presumably, to the fact that in estimates of cost of reconstruction 
these items have been arrived at by the use of round percentages. 
Such labor and expense, however, are essential features of the cost of 
construction and equipment, and consequently belong, strictly speaking, 
to the tangible property. Stock, tools, supplies and working capital, 
in whatever form it exists, are also part of the tangible property. 
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A list of the principal items which enter into the cost of production of 
the tangible, or physical, property comprises the following : 


Work and Expense Items Forming the Tangible Property of a Street 
Ralway 


I. Company’s overhead charges upon construction. 
1. Executive organization’s work and expenses, including: 
a. Accounting expenses. 
b. Office expenses. 
c. Storeroom and stable expenses. 
d. Permits of authorities and city inspection. 
Legal work and expenses. 
8. Technical work and expenses. 
a. Company’s engincering organization. 
b. Consulting engineers. 
c. Architects. 
d. Testing and outside inspection. 
4. Interest during construction. 
5. Taxes during construction. 
6. Wear and tear during construction. 


II. Land, including private right of way and sites for power houses, 
car barns, shops, terminals, etc. 
1. Assessed value. 
2. Additional market value for ordinary purposes. 
3. Additional value for railroad purposes, including: 
a. Plottage. 
b. Contiguity factor. 
c. Special value for railroad purposes due to location. 
4, Overhead charges for acquisition of land, such as: 
. Brokerage. 
. Legal work and expenses. 
. Technical work and expenses. 
. Title insurance. 
. Loss on portion of site not necessary. 
. Loss of buildings discarded. 


Ser Qa we 


III. General contractor’s overhead charges and profits. 
1. Work and expenses of contractor’s general organization 
and office. 
. General superintendence, watching and lights. 
. Fire, accident and liability insurance during construction. 
Maintenance and use of tools. 
. General contractor’s profits. 


oF Ww 
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IV. Material and labor, comprising the physical construction and 
equipment, as furnished by the subcontractors. 
1. Inventory, prices on basis of subcontracts. 
2. Extras, incidentals and contingencies. 


V. Stock, tools and supplies. 
1. Inventory, priced. 
2. Incidentals. 


VI. Working capital, including: 
1. Cash on hand. 
Accounts and bills receivable. 
Prepaid accounts. 
Land and buildings not used in operation. 


am CAS 


Intangible Property 


All of the remainder of the corporation’s property should be considered 
as intangible property. 

From the standpoint of value, the intangible property represents 
the total value of the company from a business standpoint, less the 
value of its physical property. From a standpoint of cost, either rst 
cost or cost of reproduction, the intangible property represents the 

_ cost of acquiring rights and capital for producing the tangible property 
and for placing the company in a potential position for doing business 
efficiently as a going concern. 


Intangible Property from the Standpoint of Cost 


From the standpoint of cost of production through the period of 
development, the intangible property will include many, or all, of the 
following items : 


Work and Expense Items through the Period of Development Forming the 
Intangible Property of a Street Railway 


I. Promotion of the enterprise. 
1. Work and expenses of promoter’s organization. 
2. Preliminary legal work and expenses. 
3. Preliminary technical work and expenses. 
a. Survey and location of line. 
b. Estimates of construction cost and of income and 
expenses. 
c. Preparation of prospectus. 
4. Profits of promotion. 


II. Corporate organization. 
1. Legal work and expenses. 
a. Incorporation. 
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b. Details of perfecting legal organization. 

c. Form of securities. 

d. Mortgages. 

2. Executive organization’s work and expenses. 

a. Directors’, officers’ and employees’ work and ex- 
penses (until commencement of construction). 

b. Office and general expenses (until commencement 
of construction). 

c. Engraving securities. 

d. Registration and certification of securities. 


III. Franchises and consents (often under conditions of competition). 

1. Property owners’ options and consents (for location and 

for change of motive power). 
a. Executive organization’s work and expenses. 
b. Legal work and expenses (vacations of injunctions, 
etc.). 
c. Technical work and expenses (surveys, maps, etc.). 
d. Payments for consents. 

2. Franchises and consents of municipal authorities (in- 
cluding municipal legislature, mayor, borough presi- 
dents, commissioners of bridges, parks, docks, 

highways, water supply, sewers, etc.). 
Executive organization’s work and expenses. 
Legal work and expenses. 
Technical work and expenses. 
Payments for franchises. 

A. Lump sum. 

B. Capital expenditures under governmental re- 
quirements for property, the title of which 
does not vest in the company, such as: 
Grading and widening streets. 

2. Removing subsurface street obstruc- 
tions. 

3. Paving. 

4, Track and overhead line constructed on 
municipal property, such as parks 
and bridges. 

5. Change of location of tract or line, 
due to governmental requirements. 

3. Consent of state utilities commission. 
a. Executive organization’s work and expenses of 
presenting project. 
b. Legal work and expenses. 
c. Technical work and expenses. 


ae os 
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4. Trackage, pole and other agreements with other public 


utility corporations. 
a. Executive organization’s work and expenses. 
6. Legal work and expenses. 
c. Technical work and expenses. 


IV. Development of technical standards. 
1. Past supersession and obsolescence, caused by : 


3. 


4, 
5. 


a. Changes in the art, and experiments, such as: 

. Stagecoaches. 

Horse-car system. 

Cable system. 

Storage battery system. 

Compressed air system. 

Underground contact systems. 

Gasoline motor system. 

b. fanart in the art, such as: 

A. Large double-truck cars in place of small 
single-truck cars. 

B. Introduction of prepayment and _ safety 

devices on cars. 

. Improved electric motors. 

Improvement of grade and alignment of 

track. 

Standardization of gauge. 

Replacement of single track with double track. 

. Heavier rails of improved design. 

Improved paving and foundation. 

. Steel instead of wooden poles. 

Placing electrical conductors underground. 

Fireproofing barns, shops and power houses. 

. Replacing small belted and direct-connected 
engine units with large steam turbines 
and other power-house improvements. 

. Alternating-current distribution, permitting 
power development from one large plant, 
in place of direct-current distribution 
from several small plants. 

Piecemeal construction. 

Extra cost of construction, due to non-interference with 

operation. 

Solidification of roadbed. 

Adaptation of construction and equipment. 


Qe OwE 
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V. Development of company’s business. 


1h. 


Losses of early operation. 
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2. Losses of outlying sections of line. 
3. Perfection of executive organization and business methods. 
4. Development of park amusement enterprises. 


VI. Consolidation with and control of other corporations. 
1. Corporate consolidation. 
a. Executive organization’s work and expenses. 
. Legal work and expenses. 
. Payments to state or city. 
. Payments for securities. 
e. Tangible or intangible property of merged corpora- 
tion which is superseded by consolidation. 
2. Leases of other corporations. 
a. Executive organization’s work and expenses. 
b. Legal work and expenses. 
c. Payments to state or city. 
3. Investments in securities of other corporations. 


aso 


VII. Financing. 
1. Work and expenses of promoter and associates in negotiation 
and underwriting. 
a. Preliminary promotion syndicate or association. 
b. Stock underwriting syndicate. 
c. Bond underwriting syndicate. 
2. Sale of securities. 
a. Permission for issue from state, state commission or 
municipal authorities. 
A. Executive organization’s work and expenses. 
B. Legal work and expenses. 
C. Technical work and expenses. 
b. Financial negotiations. 
A. Executive organization’s work and expenses. 
B. Legal work and expenses. 
C. Technical work and expenses. 
c. Payments of commissions to bankers and brokers, 
representing their work, expenses and profits. 
d. Discounts on securities. 


VIII. Patents and licenses. 
1. Development of inventions. 
2. Purchase of patents or licenses. 


IX. Interest on work and expense items of intangible property until 
commencement of operation.” 


Valuation of a Power Plant with Forms.— A power plant is in- 
cluded with both street railways and electric lighting, but being 
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a very important item, is considered here as a separate subject. 
Buildings and land are treated under separate headings elsewhere, 
leaving only the operating plant itself to be covered. 

The copies of the following named forms will be found on pages 
96 to 105 inclusive. These forms are the ones which have been 
devised by the Joint Engineering Department of the Wisconsin 
Commission, and they have been well worked out and improved 
from time to time, but must be taken as tentative only and subject 
to additional improvements at any time. 


Power Plant Equipment, Field Inventory: 
Boilers. 
Boiler feed and auxiliaries. 
Engines and condensers. 
Generators, motors, etc. 
Switchboards. 
Storage batteries. 
Transformers. 
Miscellaneous electrical apparatus. 
Miscellaneous. 
Detailed summary. 


The footnote on the first form refers to a table of “ condition 
per cent,” which will be found under the subject of depreciation, 
where the whole matter is described. 

The form for use in assembling the total value of a steam power 
plant will be found on page 106. The items for this summary can 
be taken from the preceding forms. 
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FORMS FOR USE IN MAKING A VALUATION 99 


Form 548-A 
JOINT ENGINEERING DEPARTMENT SHEET NO.______ 
WISCONSIN TAX AND RAILROAD 
COMMISSIONS Inspected by_______. Date___ 


Unit Cost Placed by__ Date___. 
Power Plant Inventory 


Genérators, Motors, Etc. 


Compiled by 


Including Generators, Motors, Motor-Generators, Frequency-Changers, Turbo-Generators, 
Rotary Convertors, Boosters, Brush Arc Machines and Miscellaneous Dynamos 
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Number of Poles...., RPM...., Frequency...., Phase...., Voltage.... 
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COST AND PRESENT VALUE 


Am’t Cost New f.o. b. factory|$...... IBS esa On Be RoniSirc SDD EGODOUES GOONGEC 
rete litun gest torornteitec-er) enema oat Total Wearing Value tritahate Seiccck 
Installation and Cartage Condition %....... ore 

Unit Scrap Total Residual Wearing Val./$...... 

Coppers ness TDi@ereserc| ares Total Scrap Value......... $ 
lhwotery 6 pacer ibs@s es | Total Present Walue...=..]....0.. 

Unit Wearing Value.........|.....-- (eoesns | Total Cost New in Place...]....... eee 

APPORTIONMENT 
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100 ENGINEERING VALUATION 


Form 552-A 
JOINT ENGINEERING DEPARTMENT SHEETING soe 
WISCONSIN TAX AND RAILROAD 4, ected ny an 
COMMISSIONS= = a4 


Unit Cost Placed by__ Date 


Power Plant Inventory 
Compiled by 


Switchboards  ##.&——s 


Checkedby.2= eee Date __ 
Company =] 2 a en ee ee 


Including Instruments, Hand Switches, Hand and Remote Control Oil Switches, Relays, 
Circuit Breakers, and other Similar Accessory Apparatus and Construction 


INAM 610 fe Plant ar rteneteine.c whe /oraere rae eestor (Gihiniguclinls Geet or aRake ee orercrOtOrOLe Bale a du 
Nam G:0fvALbicle y.geracsemie coc cure uch arora toe Station Designation No.............. 
INumibertofvArticlesss. en chase cectsnsreeaeeione Location im Plant. cetacean 
IName.oleMlalkera een crde coonwetea ae ieee Operated wi ee oes eas Oe eles 
Dateubnstallediies. nexaniene AGCe se chiar In Operating Condition ............. 
Nanie Plate: Datal., ocscssietcseraracto ore arts Maintained Good, Fair or Poor...... 
Classification Of SCLVICE a. <)eii eters 2 ats ieteterel Previous Eustory dt alyaemecr ati 
SUMMARY SKETCH OF PANEL 


Size of sheet 83” x 11” 


$ 
COST AND PRESENT VALUE 

Am’t Cost New f.o. b. factory|$...... Life Vearare crea cetee cars otee oro en ner 
INNS Ao cao eg God dosallsoodoes $ Total Wearing Value...... Dieveics sre 
Installation and Cartage Condition’, ae eee 

Unit Scrap Total Residual Wearing Val.|$...... 

Ooppersceccnic 1B @ sien eens Total Scrap Value......... $ 

POD ois rae ci ose 1b @ 27 | es ‘(TotaluPresent/ Valueces cent teen 


Unit Wearing Value)... oo. 4-- eee Sees || Total Cost New in Place 


FORMS FOR USE IN MAKING A VALUATION 101 


550-A 
JOINT ENGINEERING DEPARTMENT SHEET NO _ === 
WISCONSIN TAX AND RAILROAD 
COMMISSIONS Inspected by_______. Date___ 


Unit Cos ace = Datewus 
Power Plant Inventory t Cost Placed by___Dat 
Storage Batteries 


Compiled by. 


Checked by._______ Date___ 
Company = s2oeee Saas se woe eee ee ee Lee Ee 
Including Large Batteries used in conjunction with Generators, and small ones used for Oil 
Switches 
INamerof Plantemssssnuosece cron (OTR As dee desta PIR ee tons Bee cic Geom tere ate 


Nain eT Ole Ba tlOr yam eer tem te RIT Bae tte «he La nn esl RR gos fe ee 9 
Number of Batteries 
Nam CLOL Via Cray tem craty Mee ee eet arn waren Cuca ORR 18s”. Sie ie Se tee ae 
IDES Tagua oc oscmecoccn macs Age 


Ciaasilicatlomon Service ner. ire. vec fot s «5 Lee tore ema Se erie nee 
Stations Desionations Nom pamper enc aeeies cane ieee ere Teun Cott ae 
OCA TIO DEINE lamit ee eect eeeee Nets eee che cco ieee e eeeteee aye tS Bee hye 
ImeOperatiney Condition es=-—— see Operated?...... Bone 
MiarmtainedsG oOGsHatiOim POOL ernie aean arenes on BA SS. 
IN timiberzote@ ells tytn rere ee ee ees so, <mne eue egoere e R= Da eae ee 
Disa OXON 1S) heya rat gh ceey se tie ach Cook rele Peery a AT A bic RIA 
GlassrOrmVVOOd ems @ ellie rete gee ite ea ane eres @ vveeeeeee 
Capacity in Ampere-hours (8 hr. Rate) ..................... Tiles ties 


Kind of System on which Battery operates 
Previous History, if any 


For method of Mounting Cell, see Field Book No............... page.... 
For End Cell Switches and Further Information, see Field Book No...... 
GOR Bas Seo iS ine Ae eS Fh mi bce ca Ae R te Me Cee ion S page 


COST AND PRESENT VALUE 


Am’t Cost New f.o.b. factory|$...... TIT OCALA 5 Oakes ters as crete ea evel ares esis Orion 
HT CISH Gemini el clouell (er cerctonne $ Total Wearing Value...... ee 
Installation and Cartage Conditions Gor tan meri tecece 

Unit Scrap Total Residual Wearing Val.|$...... 
Copperas. nr HD rvans'| steccvornss Total Scrap Value......... $ 

LOD rata ae oigrers ib Crd |e Total Present) Valuev—-7a-4| ene een 
Unit Wearing Value.........|....... See || Total Cost New in Place...|....... Lee 
APPORTIONMENT 
REMARKS: 0.0. ee ee eees ccc ceeeee er eceee 
TOTAL 
Bev atalels(oreiereie cisivie lore lesee eiw/sie sie aveleiel Biaie Sie sie. sie To isa Ghia 
SOOO COO AOA SAO COU SOGO00 CODOBDODDOUUSIEDO Cost New Present 


Value 
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551-A 
JOINT ENGINEERING DEPARTMENT SHEET NO.______ 
WISCONSIN TAX AND RAILROAD 4, .,cctea by Date___ 
COMMISSIONS geen eee ee 

Unit Cost Placed by__ _Date___ 

Power Plant Inventory 
Compiled by._______ Date___ 

Transformers 

Checked by.________ Date___ 


Including Arc Lighting, Transformers, Lighting Transformers in the Power Station, High 
Tension Transformers, AC Feeder Regulators, etc. 
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COST AND PRESENT VALUE 


Am’t Cost New f. 0. b. factory|$...... Tike iy GANG iealeteyercl a svehetay sie} o! exeterel Veto overs ele leieievere 
BURSTING cistere scree ce eheciee lavetemere $ Total Wearing Value...... iste mia 
Installation and Cartage Wonditionl/jiew ue ieee 

Unit Scrap Total Residual Wearing Val.|$...... 

OPPeM a. aac. io Che om tha we Some Total Scrap Value......... $ 

TOM cess oer 151s) eee Total Present Value.......|..2.... 
Unit Wearing Value.........|-....+- Seca || Total Cost New in Place...]....... ae 

APPORTIONMENT 
UPIMUAL ES): Moraraystateteralajerefers siete nie rsisiere oreretoereye 
ToTaL 

SEDOC OCA OTC CR TOC OS SUO Araneae To ap Caan 
Cece cercreecccsese veces escsesccesees oes Cost New Present 


Value 
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549-A 
JOINT ENGINEERING DEPARTMENT SHEET NO.______ 
WISCONSIN TAX AND RAILROAD i, ected by A: 
COMMISSIONS  °= = = 5 --- 


Unit Cost Placed by___Date 


Power Plant Inventory 


Miscellaneous Elec. Apparatus 


Compan y Se sae ees Bt eater (ee, oe 


Compiled by 


Checked by.=____- == Date__.. 


Including Machine Leads, Conduits, Lighting Systems, Wiring for Cranes, Bus Bars, 
Bus Bar Fixtures, etc. 
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COST AND PRESENT VALUE 


Am’t Cost New f. 0. b. factory|$...... MILO OMESRareyerereieletottyal delays sieiciereveisie sre ecinieite 
PRGIgbG cremate catego linac seers $ Total Wearing Value...... Sixcrccore 
Installation and Cartage Condition %....... Ayesiey ancien pa eeeei 

Unit Scrap Total Residual Wearing Val.|/$...... 
CSoppersiererste'sis LOK eouyal dio Gone Total Scrap Value......... $ 
TrOns tannic 1IS\(@) Se) Poe Total Present Value... |) 052.0. 
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FORMS FOR USE IN MAKING A VALUATION 105 


Form 567 
JOINT ENGINEERING DEPARTMENT SHEET NO._____ 
WISCONSIN TAX AND RAILROAD Cun ini ae we 
COMMISSIONS Checked by------~- Datela—=— 
Detailed Summary Date of Valuation---------- 
OF 
Power Station Equipment 
COM DAN yeep ae 6 oe aes ee ee ee Oe 
Station 


ConpI- 
Cost New} Scrap Pp 
Pp 'RESENT 
EQuipMENT — ITEMIZED ayy Bip Vv ee 


Size of sheet 84” x 11” 
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Form for Use in Summarizing the Valuation of a Steam Power 


Station 
Ceara PRESENT 
Items REPRODUCE Vase 
New 


Building . 

Cranes 

Stacks a 
Breechings from stacks to boilers 
Boilers, complete, including stokers . 
Coal- and ash-handling machinery . 
Forced draft apparatus and ducts 
Pumps, tanks, ete. 

Piping, complete . : 

10. Main engines and condensers . 

11. Exciter engines 

12. Generators . 

13. Exciters . Sighs cn ates. Se ee 
14. Switchboards and wiring to machines . 
15. Power house, tools and machinery . 
16. Miscellaneous . 


SS) CO SSI SS EAU ES WN 


17. Total of items Nos. 1 to 16 a 

18. Add percentage to cover engineering, and 
supervision, interest during construction, 
employers’ and public liability, contin- 
gencies, etc. . 


19. Total of items Nos. 17 and 18 


Appraisal of a Water Power Privilege, either Undeveloped or 
Abandoned. — If a water power privilege is undeveloped, its value 
will depend upon : 

(A) Its location, geographical, as regards facilities for construc- 
tion, and for transmission, the quantity of water and regularity 
of flow, total head, need of water for purposes other than for 
power. 

(B) The use to which the power can be put, whether for operat- 
ing electrochemical plants requiring power for 24 hours per day — 
seven days per week; for textile mills or other factories requiring 
power for 10 hours steadily; for electric railways or electric 
lighting, each requiring power for most of the hours daily, but with 
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a variable load, or a steady load for some hours; or for pumping 
for irrigation. 

(C) The condition of the market, which may be near by and 
ready to serve, or may be distant and the business may have to 
be worked up; the steadiness and reliability of such business. 

The determination of the value of an undeveloped water power 
privilege should be made by comparison with the cost of produc- 
ing and operating, a similar amount of power in similar territory 
for the same purpose for which it is proposed to use the new 
power. If the privilege will permit of the development of a large 
amount of power, then the estimates of cost and operation must 
be based upon the best and most economical and efficient types of 
apparatus; dams and buildings being of the most permanent 
nature, and the motor power apparatus of the most efficient type 
of the time. The steam or other plant with which it is to be 
compared should be of the latest type of steam turbine construction 
with the most efficient and economical boilers that can be installed. 
If, however, the water power privilege is of medium or small 
capacity, then it is best to make the comparison with plants of 
average efficiency and economy for the place when installed or for 
places equally convenient for the transaction of business. 

Charles T. Main, M.E., of Boston; gives the following steps 
as proper to be followed in appraising an undeveloped water power 
privilege: 4 

““(1) Determine the flow, including the effect of storage and pondage. 

(2) Determine the net head. 

““(3) Determine the horse-power which can be economically de- 
veloped and used each month in an average year. 

“(4) Determine the minimum flow and power, and from this the size 
of supplementary steam plant required if the power is to be developed 
above the minimum flow. 

““(5) Determine the shortage of water power during such months 
as there is a deficiency. 

‘“(6) Estimate the probable cost of development of the water power. 

““(7) Estimate the probable cost of the supplementary plant, using 
steam, gas, oil, or anything which is best for the location under con- 
sideration. 

(8) Estimate the yearly cost of running the water power and sup- 
plementary plants, including the fixed charges on both, to produce a 
combined power suitable for the purpose for which the power is to be 
used. 

1 Paper before New England Water Works Asso., Sept. 12, 1907. 
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““(Q) Estimate the cost of a steam or other kind of plant, necessary 
to produce the power required. 

“(10) Estimate the yearly cost of running this plant, including 
fixed charges, to produce the power required. 

“(11) Subtract the cost of producing the power by water power and 
the supplementary plant from the cost of producing it by steam power, 
or some other method, alone. The difference, if positive, gives the 
apparent yearly saving by the use of water power. The apparent saving 
should be modified if necessary for location or any other thing affect- 
ing the value. 

““(12) Capitalize this difference at a rate which seems proper, and 
the result is the value of the privilege.” 


Of course there is much difference of opinion as to the rate at 
which this difference should be capitalized, as there are many rates 
involved, including that of the ever decreasing cost of producing 
power by steam and other methods. There are also possibilities 
of damages by freshets, rates of changes in business, etc., which 
would make it unsafe to capitalize at a rate less than 10 per 
cent. 


Appraisal of Damages to a Developed Water Power. — The 
value of a water power which is developed naturally includes 
the present or depreciated value of the plant. This is true up 
to the point where the annual cost of water power, including 
fixed charges, equals or exceeds the annual cost of steam or other 
power with the fixed charges included. When the annual cost of 
water power exceeds that of steam or other powers, the value of 
the water power will be only the cost new of a plant, which would 
make the total cost of the water power, including fixed charges, 
equal to the cost of steam or other power, less depreciation. 

The damage to a water power by diversion of part or all of the 
supply of water is defined as ‘‘the difference in value of the entire 
property before and after the diversion.” 

The damage to a water power where a diversion is made of a 
part or all of the water is represented by the increased cost of 
operation capitalized, and as such diversion is ordinarily made 
against the wishes of the owner, the damage should be an amount 
which will reimburse him for the total loss, or, say, the annual 
damage should be capitalized at 5 or 6 per cent. 

The damage to a privilege which produces a variable amount 
of power, but which is not equipped with a supplementary plant, 
will be the same as if it were so equipped and should be so calculated, 
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When the water power conditions are such as to require a steam 
plant of sufficient capacity to produce the whole power for a part 
of the year, the damages will be the capitalization of the increased 
cost of operation due to the increased length of time the steam 
plant may be run. 

Charles T. Main gives the following points to be determined 
in calculating the damages due to a diversion of part of the water 
from a developed privilege : 

(1) Determine the flow, including the effect of storage and pondage, 
before and after the diversion. 

(2) Determine the net head. 

(3) Determine the horse power which can be economically developed 
and used before and after diversion. 

(4) The difference between the power used before and after diversion 
is the power diverted which causes damage. 

(5) Estimate the additional yearly cost of running caused by the 
taking away of this power, of coal, attendance, and supplies. 

(6) If any permanent power has been taken, that is, power which 

can be relied upon in the lowest flow of the steam, estimate the cost of a 

steam plant or portion of plant necessary to make good the amount 

taken in the dry month. 

(7) Estimate the fixed charges on this cost of additional supple- 
mentary plant. 

(8) Add the extra cost of running and additional fixed charges, and 
the sum represents the extra yearly expense. 

(9) This extra expense capitalized at a proper rate represents the 
damage. 


Valuing an Hydroelectric Property. — A difference will be found 
in the value of hydraulic or water power properties between 
those located in the east and those in the west. In the east, they 
are more or less accessible, of low head and large quantities of 
water; in the west, largely in most inaccessible places, of high 
head and comparatively small quantities of water. In most 
cases, though, the list or form of summary accompanying this 
will be found to cover both districts quite fully. 

In the extreme west it is found necessary to make very con- 
siderable explorations, long surveys and many measurements of 
water flow, and in order to get the minimum flow such measure- 
ments should be made late in the fall just previous to the annual 
rains. 

While in the east the item roads and trails is hardly worth 
separation as an item of expense, yet in the far west the difficulties 
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and cost are very great, oftentimes roads of forty or fifty miles 
through mountainous country have to be constructed in order to 
reach the site of the dam, the locations along tunnels and flumes, 
and the power house site, not only with mere tools but with all 
supplies. In addition, the commissary department is very im- 
portant and needs early and constant attention, especially is 
this the case as winter comes on in the mountains and a party is 
liable to be snowed in for several days. 

Again, while in the east penstocks reaching from the fore bay 
to the wheels are of short length and large in diameter and may 
often be constructed directly in and of concrete, in the far west 
these take the shape of pipe lines, from 100 feet to 3000 feet in 
length, under a head of 100 feet to 2000 feet, and are necessarily 
constructed of heavy steel, well anchored and covered. 

The item headworks and reservoirs includes all dams, mill ponds 
or reservoirs, headgates, and in fact the cost of everything up to 
the entrance of the canal or flume taking the water away from 
the reservoir. 

Canals, tunnels, flumes, and fore bay include all that part of the 
works for conveying the water from the reservoir to the pen- 
stocks. In the east items of “canal” and “fore bay’ would 
nearly always cover all the cost of this work, but in the far west 
it is not unusual to encounter miles of tunnels, miles of wooden 
or concrete flumes, miles of wood stave pipe, between the head 
works of a development and the fore bay at the head of the 
penstocks. 

The item water wheels and governors should cover all hydraulic 
appliances between the end of the penstock and the armature of 
the electric generator, the shaft, common to both, being valued 
as a part of the water wheel. 

Electric generators and plant include all electrical apparatus 
from, but not including, the armature shaft to and including 
the switchboards, transformers and to the first fastening of cables 
and wires outside the building. Electric wiring for lights in the 
building belongs to the cost of the building as does any wiring for 
power used in ventilating the building. 

As in the majority of cases the electric energy developed by 
a water power is transmitted to some distance, the item high 
tension transmission system is meant to cover every part of the 
high tension construction built for the purpose of conveying the 
current from the power house to the center of distribution where 
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it is reduced in pressure. This necessarily includes all sub- 
stations along the lines of the transmission, and all such sub- 
stations as may receive the high tension current and transform 
it into current of a lower pressure. Where the transmitted 
current is taken direct to a central point, reduced to a lower 
pressure and then retransmitted to substations and again re- 
duced to a still lower pressure for local distribution the classi- 
fication of the high tension transmission system ends at the first 
or central point, all the rest coming under the head of distribu- 
tion system. 


Form of Summary for Appraisal of Hydroelectric Plant 


Cost To 
Irems REPRODUCE 
NEw 


PRESENT 
VALUE 


Roads and trails 

Headworks and reservoirs . A 
Canals, tunnels, flumes and fore bay 
Penstocks and high pressure piping 
Water wheels and governors 
Electric generators and plant 
Buildings and structures 

High tension transmission system 
Distribution system . 

10. Miscellaneous . 


11. Total of items 1 to 10 
12. Add percentage! . 


13. Total of items 11 and 12 


SS ED Ow Ss Co IS) I 


14. Connections to customers . 
15. Office furniture and fixtures 
16. Tools and implements 

17. Horses, wagons and harness 
18. Stores and supplies 

19. Paving . . 

20. Land and all ment Of way 


21. Total of items 14 to 20 . 


Total of items 13 and 21 


1This percentage is to cover engineering, supervision, interest during construc- 
tion, employers’ and public liability, contingencies, etc. 


112 ENGINEERING VALUATION 


Referring to the preceding form of summary for the appraisal 
of Hydroelectric property, the percentage for engineering and 
contingencies is added to the sum of the first ten items, the re- 
maining items needing no addition, as they are ordinarily pur- 
chased in the regular course of current business. The item 
connections to customers is included in all valuations for the rea- 
son that the courts have so ordered. It is a question if they 
should be put into capital account, and if so, should be amortized 
at a heavy rate, this rate being determined by the estimated 
average permanency of the connections. Underground services 
are constructed from main to curb at the expense of the company, 
and of course remain the property of the company. It is only the 
balance of the connection, that upon the property of the customer, 
that may be in question. 

Detail forms for use in the appraisal of a water power property 
are rather difficult to devise beforehand, as almost every case is 
unique; but for dams, tunnels, canals, flumes, etc., the following 
list of items may be of assistance: 


Dam: 
Total length. 
Total height. 
Length of spillway. 
Height of spillway. 
Cubic yards of excavation. 
Cubic yards of material of construction. 


Headworks : 
Dimensions. 
Cubic yards of excavation. 
Cubic yards of material of construction. 
Number of headgates. 
Dimensions of headgates. 
Dimensions of racks. 
Machinery for operating headgates. 


Tunnels : 
Dimensions. 
Cubic yards of material through which cut. 
Cubic yards of lining, if concrete. 
Quantity of other materials for lining. 
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Flumes: 
Dimensions. 
Cubic yards excavation. 
Cubic yards masonry. 
Cubic yards concrete. 
Wood, dimensions of and quantity. 
B. M. quantities of timber in flume. 
B. M. quantities of timber in trestles. 


Siphons: 
Cubic yards excavation. 
Earth. 
Rock. 
Steel pipe, dimensions, length, diameter, thickness. 
Weight of pipe. 


Canals: 
Dimensions. 
Length, width, depth. 
Cubic yards of excavation. 
Masonry, cubic yards. 
Gates and operating mechanism. 


Fore bay: . 
Dimensions. 
Cubic yards masonry. 
Gates and operating mechanism. 
Gratings, dimensions. 


Penstock or pressure pipe: 
Dimensions. 
Weight of material. 
Cubic yards excavation, and backfill. 
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Buildings are treated under a separate heading, as is also the 
machinery, — except the waterwheels, — switchboard and other 
electrical apparatus. Turbine waterwheels are inventoried on the 
following form, which is one of those devised by the Joint Engineer- 


ing Department of the Wisconsin Commissions. 
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Valuation of a Waterworks Property. — Land and _ buildings 
are treated in previous chapters, leaving the operating plant 
and distributing system to be covered here. 

Wells, if driven, are valued at so much per foot; while excavated 
wells can be appraised on the cubic yard basis. Reservoirs will 
ordinarily be covered by the land values, but the dam built to 
create the reservoir will have to be appraised as in water power 
property, by the cubic yard. 


Form of Summary for Appraisal of Waterworks 


Cost To Pp 
Irems REPRODUCE BEEONE 
Na VALUB 


Wells, intake and suction . 
Reservoirs and standpipes . 
Distribution system . 
Buildings and structures 

. Pumping plant and equipment 
. Miscellaneous . 


. Total of items 1 to 6. 
; Add percentage! . 


onl arp wn re 


. Total of items 7 and 8 


Ko) 


. Connections to consumers . 
. Office furniture and fixtures 
Tools and implements 
Horses, wagons and harness 
Stores and supplies 

. Paving 

. Land . 


. Total of items 10 to 16 . 


ae ee 
Dak wWNHS 


_ 
wv 


Total of items 9 and 17 . 


Above is a form of summary to be used in completing an 
appraisal of waterworks. It will be seen that a percentage is 
charged only on the total of items 1 to 6, while items 10 to 16 
take no percentage, as items 10 to 14 included are being purchased 
or installed during current business. The same remarks apply to 
paving here that were made on street railways, as also do the 


1This percentage is to cover engineering supervision, interest during construc- 
tion, employers’ and public liabilities, contingencies, etc. 
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remarks on land. Item 10, ‘Connections to Customers,’ must 


be kept entirely separate, as the item is only retained in a valuation 
because it has been decided by court that even though the Company 
did not own them, yet they must be treated as if Company owned 
in an appraisal. 

“The ‘fair and equitable value’ of the works, to be paid therefor 
by the city under such act, should not be determined by capitalization of 
the earnings, —thereby, in effect, valuing the franchise, which no longer 
existed, — nor should such value be limited to the cost of reproducing 
the plant, but allowance should be made for the additional value 
created by the fact of connections with and supply of buildings, al- 
though the company did not own the connections.” (62 Fed. Repts., 853.) 
July 2, 1894, National Waterworks Co. v. Kansas City. 


The two forms following are among those devised by the Joint 
Engineering Department of the Wisconsin Commissions. The 
first refers to the detail of waterworks pumps. Boilers, and other 
steam auxiliaries, are the same as those of any steam-power plant, 
and forms for use in appraising them will be found on pages 96 
and 97. 

If the pump is operated by water power, form for inventorying 
the turbine wheels will be the same as that used for a water power 
and is shown on page 114. 

The second blank given here is for use in appraising the mains 
buried in the street, and the same form can be used for appraising 
the mains of a gas property. When records are found to be in- 
complete it is well to dig up the streets at intersections to deter- 
mine the location, size, material and condition of pipes. 

The price of cast iron pipe varies so much that it probably is 
the fairest to take as an appraisal price the average for a term of 
years, say five years, although the courts apparently decide that 
the price at the date of appraisal is the one that must be 
used. 
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Valuation of a Telephone Property. — The preparation of 
schedules of the property of a telephone company will call for 
considerable detail work, with good judgment, much experience 
and expert knowledge of the business. Especially is this the fact 
when one comes to applying depreciation, for the judgment of 
authorities in different parts of the country varies considerably as 
regards the rates to be used. For instance, Chicago charged 124 
per cent for annual depreciation on underground cable while 
Boston only charged 73 per cent, and the Michigan appraisal 
used 10 per cent. Underground conduit in Boston was depre- 
ciated at the rate of 34 per cent, while in Chicago it was cal- 
culated at a 5-per cent rate. 

A greater rate of depreciation is allowable on telephone lines 
than on those used by the telegraph for the reason that they have 
to be maintained at a better standard of construction in order 
to produce satisfactory results. Telegraph lines will stand arate 
of depreciation of 5 per cent, while a rate of 8 per cent is more 
equitable for telephone lines. 

The following is an abstract of the rules followed in regard to 
the telephone valuation in the Michigan appraisal : 


“Cost of Reproduction. With the exception of copper, current 
prices have been used for labor and material, it being considered that 
the current prices are not subject to fluctuations and will not be materi- 
ally lower in the future. For copper wire, however, which has been 
subject to and will continue to fluctuate, an average price for the past 
seven years has been used. Where different prices are noted for similar 
classes of equipment the same may be interpreted to signify a difference 
in character and quality of construction. 

“Rate of Depreciation. An arbitrary figure of 40 per cent of cost of 
reproduction has been taken, below which no depreciation has been 
allowed, if the equipment is still in use or likely to be continued in use. 
If not in use or not likely to be used again, its Junk value only has been 
taken. This applies to all the following equipment : 

“Poles and Cross Arms. Accepting about twelve years as the aver- 
age life of a pole line, a depreciation has been allowed of 8 per cent per 
annum. 

“Wire. As explained above, the cost of reproduction of copper 
wire has been taken from the average price for the past seven years. 
Inasmuch as the cost of copper wire is figured from its weight, its value 
does not differ materially regardless of its length of service. As 80 per 
cent has been taken as the junk value of all copper wire in use, no depre- 
ciation has been allowed below that figure. For copper wire in use 
1 year or less its full value will be taken. 
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“For 2 years and less than 3 years, 23 per cent. 
“For 3 years and less than 5 years, 5 per cent. 
“For 5 years and less than 10 years, 10 per cent. 
“For 10 years and over, 20 per cent. 


“ Underground Conduit. A depreciation has been allowed at 2 per cent. 

“Cable. For both aérial and underground (lead-covered and rub- 
ber) cable a depreciation has been allowed of 10 per cent per annum. 

“ Submarine Cable. In all cases this material has been treated 
specially, the same general conditions not being met with in different 
pieces of submarine cable. 

“ Subscribers’ Stations Equipment. — Accepting ten years as the 
average length of time that this equipment is used, or can be used, 
a depreciation has been allowed of 10 per cent per annum. 

“ Switchboards. Under general conditions, a central office installa- 
tion does not exceed an average length of life of ten years. A deprecia- 
tion has, therefore, been allowed of 10 per cent per annum.” 


Form of Summary for Use in the Appraisal of Telephone Properties 


Cost To 
Irems REPRODUCE 
NEw 


PRESENT 
VALUE 


Buildings and structures 
Exchange equipment 
Telephones and appliances 
Distribution system 

Power plant equipment . : 
Shops, power and equipment . 
Miscellaneous . 


SS Con en! CP ON ym Bel = 


Total of items 1 to 7. 
Add percentage! . 


. Connections to customers . 


. Tools and implements 


Selande 


Total of items . 


Office furniture and fixtures 


Horses, wagons and harness 
Stores and supplies 
Paving 


Total of items 11 to 17 . 


Grand total of items 10 and 18 


1 This percentage is to cover engineering and supervision, interest during con- 


struction, employers’ and public liability, contingencies, ete. 
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Above is a form of summary for use with the appraisal of 
a telephone property. The same remarks apply to the items above 
and below the percentage item as in the summaries for railways and 
waterworks. A notable valuation of telephone properties was 
that of the New England Telephone Company by Professor D.C. 
Jackson. 'Too much care cannot be taken in making up the original 
list or inventory of such a property. Unlike waterworks, gas and 
electric light connections, those made by a telephone company 
belong to the company, but produce little if any scrap or salvage, 
except for the instruments, when removed. 

With slight modification, forms used for telephone appraisals 
can be used for valuing telegraph properties. 


Court Decisions on Telephones. — In the case of the State of 
Oklahoma and others against the Pioneer Telephone and Tele- 
graph Company, operating a local telephone exchange at Enid, 
and toll and long-distance lines to other parts of the state, 
the Supreme Court has handed down an important decision in- 
volving the reasonableness of rates charged by a telephone com- 
pany apparently establishing the law governing regulation of rates 
by public-service corporations in that state. 

The case reached the Supreme Court from the Corporation 
Commission of that state, and the opinion and decision of the 
Court involved a discussion of the question of the valuation of the 
property, the right and obligation to create a depreciation reserve 
fund and the rate of return, these three questions being the sub- 
ject of contention between the Company and the Commission : 


“There is no contention that any value on account of unexpired, 
franchise or for good will should be added to the productive value in 
order to ascertain the present value, but it is contended that by reason 
of the fact that appellant’s plant has an established system of operation, 
has at present customers sufficient in number to pay the operating ex- 
penses and annual depreciation and some profit, it has a value beyond 
the mere cost of reproducing the plant. This element of value con- 
tended for has been generally referred to by the authorities as the ‘going 
concern value,’ or ‘going value.’ 

“Tt is apparent, however, that a complete telephone plant, with- 
out a single subscriber, or with but few subscribers, is less valuable 
to both the owner of the plant and to the members of the public it 
serves, than the same plant with large patronage. The more people 
a subscriber can communicate with over a telephone exchange the more 
service, as a general rule, is such an exchange to him; and it is only 
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when such exchange has subscribers that the property of the owner 
invested therein has an earning power. But subscribers are not 
obtained without expenditure of money, labor and time, during which 
the capital invested in the plant earns nothing and often fails to pay 
operating expenses. 

“During the term of development there is a loss of money actually 
expended and of dividends upon the property invested. How shall 
this be taken care of ? ‘Must it be borne by the owner of the plant? 
Or by the initial customers? Or shall it be treated as part of the 
investment or value of the plant, constituting the basis upon which 
charges shall be made to all customers who receive the benefits from 
the increased service-rendering power of the plant by reason of these 
expenditures? It seems that the last solution is the original, just and 
correct one. If rates were to be charged from the beginning so as to 
cover these expenditures and earn a dividend from the time a plant is 
first operated, the rate to the first customers would be in many instances, 
if not in all, so exorbitant as to be prohibitive, and would be so at the 
time when the plant could be of least service to them. On the other 
hand, the public cannot expect as a business proposition or demand as 
a legal right that this loss shall be borne by him who furnishes the 
service, for investors in public service property make such investments 
for the return they will yield; and, if the law requires that a portion of 
the investment shall never yield any return, but shall be a total loss 
to the investor, capital would unwillingly be placed into such classes 
of investments; but the law, in our opinion, does not so require. 
Private property can no more be taken in this method for public use 
without compensation, than by any other method. When the use 
of the property and the expenditures made during the non-expense 
paying and non-dividend paying period of the plant are treated as an 
element of the value of the property upon which fair returns shall be 
allowed, then the burden is distributed among those who receive the 
benefits of the expenditures and the use of the property in its enhanced 
value.” 


Valuing an Electric Light and Power Plant. — The appraisal of an 
electric light property is comparatively easy, as it is nearly all 
permanently placed and is not moving about as are street cars. 
Little advice is necessary, other than to be careful in making in- 
ventories that everything is included. The ordinary electric plant 
about the country should be appraised complete easily in thirty 
days, some of them in less time. 

The National Electric Light Association has spent much time 
and has been to a great deal of trouble in getting up a standard 
system of accounts which has been agreed upon, and it is hoped 
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that the companies will make up all their books upon the common 
basis specified. Following is a schedule of these accounts as taken 
from the standard book of rules issued by the association : 


Schedule of Accounts as Specified by the National Electric Light 
Association 


ConstRucTION ACCOUNTS 
Organization. 


Royalties, franchises and licenses. 


Generating plant — steam. 
Land. 
Structure. 
Boiler plant. 
Prime movers. 
Electrical plant. 
Miscellaneous. 


Generating plant — hydraulic. 
Land. 
Structure. 
Dams, canal and pipe lines. 
Turbines and water wheels. 
Electrical plant. 
Miscellaneous. 


Generating plant — gas. 
Land. 
Structure. 
Gas producers and accessories. 
Gas engines. 
Electrical plant. 
Miscellaneous. 


Underground conduits. 
Poles and fixtures. 


Transmission. 
Conductors — overhead and underground. 
Land. 
Structure. 
Substation equipment. 


Storage batterves. 
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Distribution. 
Overhead conductors and devices. 
Underground conductors. 
Services. 
Meters. 
Line transformers. 


Arc and glower lamps. 
Customers’ installation. 
Mumicipal street-lighting system. 


General office and branches. 
Land. 
Structure. 
Furniture and fixtures. 


Other equipment. 
Land. 
Structure. 
Coal-storage equipment. 
Shop equipment. 
Storeroom equipment. 
Stable equipment. 
Laboratory equipment. 
Tools and implements. 


Miscellaneous — during construction. 
Engineering and superintendence. 
Law expenditures. 

Taxes. 

Interest. 
Injuries. 
General. 


In making an appraisal of an electric light property it is not 
necessary to summarize in such detail as is shown in the above list 
of accounts, but a summary such as follows can be made sufficient 
for the purpose and the detail of which it is made up can be used 
for filling out the more elaborate summary if found necessary. 

As will be seen by reference to the following form, the percentage 
is added to the first five items only, the remaining items requiring 
no addition for engineering and contingencies. The item “con- 
nections to customers” is included in the valuation because so 


FORMS FOR USE IN MAKING A VALUATION 125 


ordered by the courts. Itis still a question, though, if they should 
be charged in capital account, and if so, should be amortized at 
a heavy rate, this rate being determined by the estimated average 
permanency of the connections. Underground services are ex- 
tended from main to curb at the expense of the company, and of 
course remain the property of the company. It is only the 
balance of the connection, that upon the property of the con- 
sumer, that is in question. 


Form of Summary for Appraisal of Electric Light and Power Company 


Cost To Pp 
Ivrems REPRODUCE EE 
Naan VALUE 


1. Buildings and structures ot Me eee 
2. Power plant equipment, including storage 
batteries . » es 
. Distribution system. ... . 
. High tension transmission system 
. Miscellaneous . 


3 
4 
5 
6. Total of items 1 to 5. 
i 
8 


. Add percentage! . 


. Total of items 6 and 7 


9. Connection to consumers 
10. Office furniture and fixtures 
11. Tools and implements 
12. Horses, wagons and harness 
13. Stores and supplies 
14. Paving 
15. Land 


16. Total of items 9 to 15 


Total of items 8 and 16 . 


Items 10 to 13 are being maintained by constant purchase, 
and it is most obvious that no percentage should be charged 
against them. 

Item 14, Paving, is only included where a local company has 


1 This percentage is to cover engineering, supervision, interest during construc- 
tion, employers’ and public liability, contingencies, etc. 
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conduits in paved streets, and even then it is nearly always in 
dispute as to whether pavement should be included in the capital 
or should be charged to an expense account. 

The last item, No. 15, Land, is almost always purchased through 
a real estate dealer, who invariably charges his commission to the 
seller. When purchased straight, as between the company and 
owner, there will be no expense. Preliminary surveys, estimates, 
etc., should be charged to development expense. 

In appraising the copper wire it is fairest to take the average 
price for a term of years — say, five — rather than the price on 
the day of the appraisal, even though the Supreme Court decided 
that the prices at the date of the valuation were the ones to use. 

Prices of poles might be the average for the same length of time 
if of enough importance, or if the change in price had been con- 
siderable during the time of upbuilding. 


Valuing a Gas Plant and Property. — The principal difficulty about 
appraising a gas property is in determining and verifying the size 
and quality of the mains that are buried in the streets. Often 
records are incomplete, especially so with companies which have 
been established for a long time. To be sure, even with what are 
apparently complete records, it is best to make an excavation at 
street intersections, uncovering the pipe so that it may be in- 
spected for type, size, quality and deterioration. The form shown 
on page 118, under waterworks appraisal, can be used for pipe in- 
ventory. 

It may be necessary also to excavate in the street for one or more 
house connections in order to show how made, type of connections 
and pipe used, size and amount of deterioration. In listing house 
connections it is best to separate them into two parts, 7.e. length 
from main to curb, which belongs unquestionably to the com- 
pany, and from curb to house, the ownership of which is always 
in question. The average length from main to curb can be 
gotten from the map, but the lengths from curb to house will have to 
be approximated and can be taken as an average length, although 
perhaps more accurate to average the length of the connection 
on each street. 

In appraising the cast-iron pipe in the distribution system of 
a gas plant it is best to use the average price for a term of years, 
or at least for a period that would be taken to install the plant 
complete. 
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Listing, checking and appraising other items in a gas plant 
present few difficulties other than care in setting prices for the 
particular locality; these will sometimes be governed by excessive 
freight charges when at considerable distance from supply. Prices 
for labor also must be given close attention. 

Following will be found a form of summary for use with the 
appraisal of a gas property, and the remarks made for the 
electric light schedule regarding items below the percentage 
added and connections to customers apply with equal force to this 
list. 


Form of Summary for Use in the Appraisal of a Gas Property 


Cost To 
Irems REPRODUCE 
NEw 


PRESENT 
VALUE 


Buildings and structures 

Gas generating plant and Equigment 
Distribution system . 

High pressure system 

Miscellaneous . 


CC 


6. Total of items Nos. 1 tod . 
7. Add percentage! . 


8. Total of items Nos. 6 and 7 


9. Connections to consumers . 
10. Office furniture and fixtures 
11. Tools and implements 
12. Horses, wagons and harness 
13. Stores and supplies, including Menace 
gas in holders and mains 
14. Paving 
15, Land . 


16. Total of items Nos. 9 to 15 


Total of items Nos. 8 and 16 . 


Land and buildings are treated in previous chapters. 


1 This percentage is to cover engineering, supervision, interest during construc- 
tion, employers’ and public liabilities, contingencies, etc. 
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The Gas Generating Plant will consist of: 
Benches of retorts. 
Water gas machines, complete. 
Oil gas generating machines. 
Scrubbers and condensers. 
P. and A. tar extractors. 
Cast-iron washers. 
Exhausters. 
Purifiers. 
Cast-iron gas connections within the plants. 
Piping for blast lines. 
Piping for oil lines. 
Piping for drains. 
Piping for steam. 
Piping for water. 
Boilers, steam. 
Pumps, for boiler feed and for other purposes. 
Centrifrugal blowers. 
Station meters. 
Ammonia concentrators. 
Ammonia storage tanks. 
Tar and ammonia wells. 
Holders, or gasometers. 
Governors. 


The Distribution System will be made up of: 
Mains on street, starting at the gasometer. 
House services, from main to curb. 

House services from curb to meter in the house. 
Meters on premises of customers. 
Pressure regulators on customers’ premises. 


The High Tension System will consist of : 

All appliances in the plant for raising the pressure, such as 
pumps ; 

All high pressure tanks or appliances outside the plant used 
exclusively for operating the high pressure system; 

All high pressure mains; and, 

Any gasometer that may be used for regulating the pressure 
for service, including any regulators. 
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Valuing a Manufacturing Property.— The appraisal of a manu- 
facturing property differs from that of an electric light power sta- 
tion only in there being more detail, one of the most troublesome 
items being that of materials in process of manufacture. These 
should be priced at the cost up to the point where found. Con- 
servative manufacturers appraise manufactured product in stock, 
ready for sale at the cost to them; others estimate it at the mar- 
ket price at date of the inventory. The following extract from 
Treasury Decisions shows how the Government looks upon this 
item on account of the Special Excise Tax. 

“44. Cost of manufactured articles, or articles in process of manu- 


facture, held to include original cost of materials used plus cost of 
labor, etc.” (Internal Revenue T. D. 1742, Dec. 15, 1911.) 


It is hardly possible to make a summary that will apply to all 
manufacturing plants, but the following will suffice for most of 
them. 
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Sketch of a Summary for Use in Valuing a Manufacturing Property 


Cost To 
ITrMs REPRODUCE 
NEw 


PRESENT 
VALUE 


1. Power plant, including dams and reservoirs, 
canals and penstocks, waterwheels and 
governors, boilers and engines and all 
steam plant 

2. Shafting and belting . 

3. Machinery for quantactarine: lieto Het the 
main manufacturing equipment of the fac- 
tory, such as looms and spinning frames, 
knitting machinery, etc., if textile ; machine 
tools, if making metal goods, ete. 

. Repair shop equipment and tools 

. Buildings and structures 

. Manufactured product . : 

. Miscellaneous, including material in process ae 
manufacture 


NOD Oe 


8. Total of items 1 to 7. 
9. Add percentage? . 


10. Total of items 8 and 9 


11. Office furniture and fixtures 
12. Horses, wagons and harness 
13. Stores and supplies 

14. Land, including fence 

15. Railroad siding 


16. Total of items 11 to 15. 


Total of items 10 and 16 


1 This percentage is to cover engineering, supervision, interest during construc- 
tion, employers’ and public liabilities, contingencies, etc. 


CHAPTER VI 


THE COST OF VALUING A PROPERTY 


One of the first questions to be asked when the appraisal of a 
property is under consideration is, what kind of a valuation is 
wanted, that is, to what extent is detail required, whether a valua- 
tion is wanted on the unit cost basis, or on the basis of a bill of 
material ; whether a complete list of items in great detail will be 
necessary, or if an inventory can be taken of the main producer 
units and unit price assigned to them? All these and many other 
particulars must be known if one is to give a proper estimate of 
the cost of an engineering valuation of a large property. The cost 
of a unit valuation may be very small and can be completed in a 
short time and by a very small force. The writer has alone made 
in thirty days such a valuation of a property which amounted to 
five million dollars, and again in twenty-five days of another prop- 
erty valued at three million dollars. A recent valuation of a rail- 
road system in the north was made in ten days by an engineer who 
had to take his appraisal into court. A safe estimate for the cost 
of valuing large properties is from three tenths to five tenths per 
cent of the total value found. Appraisals of property when the 
inventory is made in full detail will take from two months to a year 
and can be made to cost any sum the owners may set, by arrang- 
ing the amount and completeness of the inventory according to 
the price desired. Some appraisals where full and accurate detail 
have been wanted have taken a chief engineer and force of fifty 
men two to three months; others have made use of sixty men 
for six months. All depends on the experience of the workers 
and the completeness of the inventory desired. When inven- 
tories are prepared by the owners so that they may be checked 
up quickly by the appraiser, an expert appraiser can check up 
the material quite as much as may be necessary and place prices 
which can be extended by the clerical force of the owners, if econ- 
omy is desired, and the whole matter can be closed in ten days 
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with but one expert appraiser necessary. This applies of course 
to a small plant of whatever nature. 

A factory property can be inventoried by a shop force, checked 
by the appraisers, prices set by experts, summarized and a com- 
plete report made in almost any length of time that may be desired. 

Some of the best listers, makers of inventory and expert ap- 
praisers of factory property and small wares are the people em- 
ployed for such work by the large auctioneering firms. They 
are the most systematic and highly experienced of any men of 
like business the writer has come across. 


CHAPTER VII 


VALUE OF GOOD WILL, GOING CONCERN 
OR GOING VALUE 


Lord Elden says that “good will is nothing more than the 
probability that the old customers will resort to the old place 
. . . that it involves an element of personal choice, and is in- 
appropriate where there can be no choice, and therefore should be 
given no value.” 

Justice Moody, in his opinion on the Knoxville Water Company 
case says, of going concern value: 


“This sum we understand to be an expression of the added value of 
the plant as a whole over the sum of the values of its component parts, 
which is attached to it because it is in active and successful operation 
and earning a return. We. . . leave that question to be considered 
when it necessarily arises.” 


John W. Alvord says, ‘Going value may ... be defined as the 
value of a created income, or, . . . is the cost of reproducing a 
given income.” 

And again, the late Wm. H. Bryan gave as a definition of ‘‘go- 
ing value”’: 

“Tt is the value such a plant has over and above its physical value, 
due to the fact that it is not a bare and idle system, but it is in actual 
operation, doing business with large numbers of connected customers. 
It issomething like the good will of a business, but is even more tangible.” 


It is thought that the above definitions sufficiently elucidate the 
terms “good will,” ‘going concern”’ and “going value,” but the 
difficulty remains as to how to evaluate the property so defined. 
It has been said that value is that sum which an article will bring 
when sold by a willing seller to a willing buyer, and on this basis 
it also might be remarked that the value of the above-mentioned 
features, either one or all, would be represented by the amount 
over and above the actual physical value of a property that a 
buyer would willingly give. As a matter of fact, English syn- 
dicates when purchasing property in the United States often- 
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times express the value of the good will in terms of the net in- 
come produced by the property in an agreed number of years. 
That is, after evaluating the physical plant and agreeing upon 
that point the value of the good will, etc., will be the sum of the 
net income earned by the property for, say, three consecutive 
years immediately preceding the sale. Cases are known where 
as high as five years’ net income has been paid for the good will 
of a very profitable manufacturing concern. For manufactur- 
ing properties this method offers an easy solution of the problem. 

An allowance for “‘good will’ is not applicable to a public 
utilities property when such a property is a monopoly, for all 
court decisions are against it. The terms “going concern’ and 
“going value” are practically synonymous, and may be further 
defined as representing that increase in value due to the human 
effort put into the property by the management, including not 
only the actual money expended in building up the business but 
the quality of brains brought to bear on the work. In appraising 
waterworks property, “going value” is represented by the con- 
nected business worked up by the management, but in addition, 
the popularity of the management and the company, which if in 
good standing with the public will add still further to the “ going 
concern” value. This last value is one of the most difficult to 
appraise and under any circumstances will be an arbitrary value 
based upon the opinion of some one experienced in appraising such 
matters. As to the value of a worked-up business, the Wisconsin 
Commission holds, in one case, “that the actual reasonably wise 
expenditure of money towards getting the business of the plant 
established may be included in the value to be allowed for the 
purpose of fixing rates.” 


Again, in the opinion of Judge Savage in the case of Brunswick 
and Topham Water District v. Maine Water Co., the judge says: 


“that the value of a structure is enhanced by the fact that it is a struc- 
ture in actual use, . . . it is a going concern, the going concern part 
of it has no existence except as a characteristic of the structure. If 
no structure, no going concern. If a structure in use, it is a structure 
whose value is affected by the fact that it is in use. There is only 
one value. It is the value of the’structure as being used.” 


But this ‘‘ going value ”’ was first officially recognized in a decision 
rendered by Justice Brewer in 1894 in the Kansas City Waterworks 
case (62 U.S. Fed. Rep. 853). “The City steps into possession 
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of a property which not only has the ability to earn, but is, in 
fact, earning. It should pay, therefore, not merely the value of 
a system which might be made to earn, but that of a system which 
does earn.” 

The difficulty of appraising going concern value may be illus- 
trated still further by the fact that in one of the most important 
appraisals of recent years, in the hands of five of the leading 
specialists of the country, no two of them agreed as to the method 
of computation. Therefore one hesitates to attempt to outline 
any method of evaluating any one of these items until such time 
as a very full discussion may be had by a board competent to 
judge of methods and results. Such a discussion was had of the 
paper by John W. Alvord, “‘ Notes on Going Value,”’ read in June, 
1909, before the American Waterworks Association, and yet little 
result in the way of decisive methods came from it. Even the 
definitions of the terms here under discussion are not agreed upon, 
so that one engineer gives one meaning to a term, and possibly 
mixes his definition with that of another. Perhaps no better 
action could be taken than to have a joint committee appointed 
by each of the national societies, which committee should meet 
and agree on the proper definitions for these terms and then bring 
them before the main bodies for discussion and adoption. If any 
agreement could be made tending toward some standard method 
of estimating the values of good will, going concern and going value, 
which would pass muster with the courts, great value would accrue. 

Earning value is another term which is closely allied with the 
three above mentioned and seems to be especially recommended 
by all writers on railroad values. It has evidently been given se- 
rious consideration by the Wisconsin Commission, for in the case 
of Hill v. Antigo Water Co., 3 W. R. C. 623, and later in State 
Journal Printing Co. e¢ al. v. Madison Gas and Electric Co., 4 
W. R. C. 582, the commission has made tables computing the 
earning or, as they discuss it, the going value of the properties 
there considered. 

In discussing the evidence produced by the expert witnesses 
for the respondent company in the Madison Gas case the com- 
mission covers all items heretofore classed as good will, going 
value, earning value, etc., as follows: 

“The connected load or business is, of course, of value but it appears 
to us that this value is covered by the cost of establishing the connections 
and acquiring the business, which costs, in one form or another, have 
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found their way into the accounts of the company and therefore con- 
stitute a part of the facts that are taken into consideration in appraising 
the plants. The keeping of the plant in good repair or good operating 
efficiency is an item that is covered in the operating expenses and, theo- 
retically at least, is borne by the consumers. It is not an item for 
the capital account. Possible future growth of the business can hardly 
be legitimately capitalized by utilities which are not entitled to more 
than reasonable returns on their investment; and this is also true of 
the rights to do business in a particular city, which rights have been 
granted free of cost. The ownership of land to meet future demands 
would not seem to imply any other value than that which is given to 
this land by including it in the physical valuation. Monopoly privileges 
can manifestly not be justly capitalized as against consumers: nor is 
the amount a man might be willing to pay for a plant a safe guide to 
its value, at least not unless all the facts which led to its purchase are 
fully understood. The offer, for instance, might be based upon condi- 
tions that are either temporary or without much significance in so far as 
they relate to the value of the plant. One year’s, or even the first year’s 
gross receipts, may throw some light on the amount of business a plant 
has, but it is not clear to us on just what theory they represent the 
going value of the plant. 

“Tn a certain sense the elements enumerated, together with other like 
elements, can be said to have value. But it seems that these values 
depend upon and are covered by the amounts that have been economi- 
cally and legitimately invested in the physical property of the plant, 
the natural increase in the value of the land, such increases in the value 
of other physical parts that may be due to increase in prices, and the 
cost of developing its business as measured by the deficits from opera- 
tion when all proper and legitimate outlays are included in the operat- 
ing expenses. The investment in the plant and its business, as thus 
measured or determined, seems to us to constitute the valuation upon 
which the investors may ordinarily be entitled to reasonable returns 
and upon which, under like conditions, it may be the duty of the 
consumers to pay rates that will yield such returns to the investors. 

“Tt is true that such elements of value among those which have just 
been enumerated, as the natural increase in the value of land and 
such increases in other property as may be caused by rising prices of 
labor and material, may not be offset by actual outlays on the part of 
the owners of such plants; that to include such items in the valuation 
may, in a sense, amount to a capitalization of unearned increments, 
and that there may be some question as to whether this is equitable, 
as between company and consumers. There is much, however, to be 
said on the other side of this question. That the law as well as our 
social system recognizes such gains in practically all other under- 
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takings, is evident from the fact that rents and interest charges usually 
vary with the natural increase in the value of the property they cover. 
As the cost of reproduction of a plant usually plays perhaps the most 
important part in determining its value, it is more than likely that the 
owners would have to bear losses in case land and other property had 
depreciated instead of appreciated. It would seem only just that 
the rule should work both ways. Appreciations in value of the kind 
in question are also of an essentially different nature from such appre- 
ciations in value as those which by the respondent’s testimony is 
classed as going value. It is appreciation of a kind that is generally 
acknowledged as’ rightfully belonging to the owners of the property 
which has thus risen in value. It is based neither on unreasonable 
rates, nor on assumed business conditions or similar facts of this nature. 
It is simply due to general growth and development. In view of these 
facts there would seem to be good ground, from both a legal and economic 
view point, for giving such appreciations in value consideration in ap- 
praising public utilities. At any rate, we cannot now see good reasons 
upon which to exclude these elements from the appraisal of utility 
properties.” 


The Commissioners tabulated figures showing all the elements 


mentioned. A copy of the table showing the “earning value” 
of the electric light plant at Madison is shown below, leaving out 
the gas plant for the sake of clearness. 


MADISON GAS AND ELECTRIC CO.— EARNING VALUE — ELECTRIC PLANT 


ADDITIONS In- DEC: Net Earn- 
EARNING ATION | INTEREST Wann 
Year| Varun |7° DEPRE-| CREASE Srraicut| 8% on Toran) ence aeoM 
iver i CIABLE LAND ihe Wier Oprrra- | Dec. 31 
PROPERTY | VALUES Rie TION 
1896 1] $134,400 | $6,745 $ 921 $ 4,030 $7,168 | $153,264 |° $14,718 | $138,546 
1897 138,546 13,141 1,620 6,390 11,084 170,781 25,427 145,354 
1898 145,354 8,613 1,620 7,066 11,628 174,281 30,123 144,158 
1899 144,158 17,693 1,620 7,509 11,583 182,513 34,120 148,393 
1900 148,393 34,550 1,620 8,419 11,871 204,853 32,924 171,929 
1901 171,929 45,960 1,620 10,196 13,754 243,459 34,810 208,649 
1902 208,649 55,329 1,620 |, 12,559 16,692 294,849 40,388 254,461 
1903 254,461 34,936 1,620 15,403 20,357 326,777 31,818 294,959 
1904 294,959 23,345 1,620 17,199 23,597 360,720 38,751 321,969 
1905 321,969 42,889 1,620 18,400 25,758 410,636 40,938 369,698 
1906 369,698 13,138 1,620 20,605 29,576 434,637 54,341 380,296 
1907 380,296 81,707 1,620 21,281 30,424 515,328 61,560 453,768 
1908 453,768 13,887 25,482 36,301 529,438 78,987 450,451 


1 Nine months. 


First, the cost of the electric plant at the time it was acquired 


by the Company was determined as closely as possible. 


To this 
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cost was added all the new extensions; increases in land values; 
depreciation; and interest and profit calculated on the original 
cost at the rate of eight per cent. All of these items were added 
together, and from this total was deducted the amount of the net 
earnings for the year, the balance showing the value of the plant at 
the end of the year, which amount was carried forward and became 
the starting amount or “Earning Value”’ for Jan. 1st for the fol- 
lowing year, and to this amount was again added the amount rep- 
resenting the same items as mentioned above, thus determining 
for each year the value which could be used for the following 
year as the starting or earning value of the plant at that time. 
The last value determined, that for the year ending Dec. 
31, 1908, was taken as the earning value of the plant. The only 
point that needs explanation in this computation is, the addi- 
tion of the depreciation to the values, instead of subtracting 
it from the income. Of course the result is the same in either 
case, but the Commission here calculated on the setting up of a 
depreciation account to which a certain sum should be added out 
of the surplus each year. Again, the computing of interest and 
profit at the rate of 8 per cent, and the addition of this amount 
and the depreciation to the general cost had the effect of carrying 
forward to the next year any balance of the depreciation, interest 
and profit that was not covered by the net earnings for the year, 
to be paid during the prosperous years later on in the life of the 
plant. The results showed that the total net earnings had been 
more than sufficient to cover the cost of operation, depreciation, 
interest and profit at the rate of 8 per cent on investments. 

This method of computing the going value of a corporation 
is merely basing such a value on the earnings alone and must 
be used with much care, for the courts look askance on a value 
of property based upon earnings, although some of the decisions 
in the past have taken earnings into consideration in calculat- 
ing the value. (See Cotting v. Kansas City Stockyards Co., 
52 Fed. Rep. 851; Monongahela Navigation Co. v. U. S., 13 
Sup. Ct. 622; Montgomery County v. Schuylkill Bridge Co., 
20 Atl. Rep. 407; and Covington and Lexington Turnpike 
Road Co. v. Sanford, 17 Sup. Ct. 198.) 


“When a valuation is placed on property, which has become affected 
with a public use, for the purpose of ascertaining whether the maximum 
rate of compensation fixed by law for its use is reasonable or otherwise 


VALUE OF GOOD WILL 139 


the income derived therefrom by the owner before it was subjected to 
legislative control cannot always be accepted as a proper test of value, 
because the charges then made may have been excessive and unreason- 
able. And, when the property has been capitalized by issuing stock, 
neither the market value nor the par value of the stock can be accepted 
in all cases as a proper criterion of value, because the stock may not 
represent the money actually invested, and because the property may 
have been capitalized mainly with reference to its income-producing 
capacity, on the assumption that it was ordinary private property, 
which the owner may use as he pleases, without being subject to legis- 
lative control. On the other hand, the owner is entitled to the benefit 
of any appreciation in value above original cost resulting from natural 
causes, such as improvements made in the vicinity, growth of the town, 
etc.” (Cotting v. Kansas City Stockyards Co., 52 Fed. Rep. 851.) 


* * * * * * * 


“Tt cannot be said that a corporation, operating a public highway, is 
entitled as of right, and without reference to the interests of the public, 
to realize a given per cent upon its capital stock. When the question 
arises whether the legislature has exceeded its constitutional power in 
prescribing rates to be charged by a corporation controlling a public 
highway, stockholders are not the only persons whose rights or interests 
are to be considered. The rights of the public are not to be ignored. 
It is alleged here that the rates prescribed are unreasonable and unjust 
to the company and its stockholders. But that involves an inquiry as 
to what is reasonable and just for the public. If the establishing of new 
lines of transportation should cause a diminution in the number of 
those who need to use a turnpike road, and, consequently, a diminution 
in the tolls collected, that is not, in itself, a sufficient reason why the 
corporation operating the road should be allowed to maintain rates 
that would be unjust to those who must or do use its property. The 
public cannot properly be subjected to unreasonable rates in order 
simply that stockholders may earn dividends.” (Covington and L. 
Turnpike Road Co. et. al. v. Sanford et. al., 17 Sup. Ct. 205.) 


References for Good Will, Going Concern, Going Value and Earn- 
ing Value.— Following are a number of references quoted from 
court cases, mainly decisions of the United States Supreme Court, 
and opinions of prominent engineer writers on the subject. 


“But the term ‘good will’ may be misleading. Lord Eldon said that 
good will is nothing more than the probability that the old customers 
will resort to the old place. Crutwell v. Lye, 17 Ves. Jr. 335. See 
Flagg Mfg. Co. v. Holway, 178 Mass. 83, 59 N. E. 667. Under any 
possible definition, it involves an element of personal choice. This 
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phrase is inappropriate where there can be no choice. So far as the 
defendants’ system is ‘practically exclusive,’ the element of good will 
should not be considered.” (54 Atl. Rep. 19.) 


“The first fact essential to the conclusion of the court below is the 
valuation of the property devoted to the public uses, upon which the 
company is entitled to earn a return. That valuation ($608,000) must 
now be considered. It was made up by adding to the appraisement, 
in a minute detail of all the tangible property, the sum of $10,000 for 
‘organization, promotion, etc.,’ and $60,000 for ‘going concern.’ The 
latter we understand to be an expression of the added value of the plant 
as a whole over the sum of the values of its component parts, which is attached 
to it because it is in active and successful operation and earning a 
return. We express no opinion as to the propriety of including these 
two items in the valuation of the plant, for the purpose for which it is 
valued in this case, but leave that question to be considered when it 
necessarily arises.”. (Knoxville v. Knoxville Water Co., 29 Sup. Ct. 
Rep. 150.) 


“Going value may therefore be defined as the value of a created in- 
come, or, to put it in the language of the theory of reproduction, it is 
the cost of reproducing a given income. 

“Therefore, in using the theory of reproduction, it is as proper and just 
to estimate the cost of reproducing the income of the going plant and 
property as the cost to reproduce its pumps, its pipes or its structures. 

“Thoughtful consideration of going value shows that it has no exist- 
ence without earnings; it is inherently derived from consideration of 
the efforts to create revenues. Thus, a plant may be losing money 
and still have a going value, for so long as it earns anything at all it 
has some revenue which ordinarily it would cost something to reproduce, 
but when a plant ceases to operate, its structural value may be said to 
die with its going value.” 


“Going value, unlike depreciation, has, where it exists at all, been 
bought largely if not wholly by cash outlay. It is not an unearned in- 
crement or a theoretical accretion from causes outside the ledger of 
the operating plant, except perhaps in one item, viz. opportunity 
to earn during duplication. After duplication is completed, going 
value is paid for in cash outlay to meet fixed charges and operating 
expenses that are not earned, and which often require expenditure to a 
greater extent than the going value will be worth in years to come.’ 
(John W. Alvord, in Am. Waterworks Assoc., June, 1909, page 189.) 


“Tn this connection the writer desires to emphasize the point that 
equitable net earnings must be dependent upon the characteristics 
and value of the physical property, and that being the case, there is 
so intimate a relation between going concern value based upon earnings 
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and value of physical property that some simple rule might be devised 
by which going concern value can be estimated as a percentage of the 
value of the physical property with due consideration of the local condi- 
tions. Perhaps a rule of this kind might be devised which would bridge 
over the inconsistencies and inequalities in the present methods of 
computing going concern value, harmonize extreme partisan views with 
regard to this element of value, and eliminate the confusion often 
arising between going concern value and franchise value.” (Pages 235 
and 236, John W. Alvord’s paper, Am. Waterworks Assoc., June, 1909.) 


“Original cost less depreciation, plus what is known as the ‘going’ 
value. ‘This latter is of comparatively recent development, but, having 
much to commend it, now has the sanction of many high authorities. 
It ts the value such a plant has over and above its physical value, due to 
the fact that it 1s got a bare and idle system, but it is in actual operation, 
doing business with large numbers of connected customers. It is 
something like the ‘good will’ of a business, but is even more tangible, 
as the customers have expended money preparing to use the service 
and are not likely to discontinue it.” (Paper by W. H. Bryan before 
Engineers’ Club of St. Louis, ‘‘Going Value as an Element in the Ap- 
praisal of Public Utility Properties.”’) 


“Now, what is the property which the district has taken by the power 
of eminent domain? In the first place, it is a structure, pure and sim- 
ple, consisting of pipes, pumps, engines, reservoirs, machinery and so 
forth, with land rights and water rights. As a structure it has value, 
independent of any use or right to use, where it is — a value probably 
much less than it cost, unless it can be used where it is; that is, unless 
there is a right so to use it. Nevertheless, it has value as a structure. 
But, more than this, it is a structure in actual use; a use remunerative 
to some extent. It has customers. It is actually engaged in business. 
It is a going concern. The value of the structure is enhanced by the 
fact that it is being used in, and in fact is essential to, a going concern 
business. We speak sometimes of a going concern value as if it is or 
could be separate and distinct from structure value — so much for 
structure and so much for going concern. But this is not an accurate 
statement. The going concern part of it has no existence except as a 
characteristic of the structure. If no structure, no going concern. If 
a structure in use, it is a structure whose value is affected by the fact 
that it is in use. There is only one value. It is the value of the 
structure as being used. That is all there is of it.” (Brunswick and 
Topham Water District 1. Maine Water Co., Sup. Jud. Ct. of Maine, 
Dec 14, 1904, 59 Att. Rep. 639.) 


The Wisconsin Railroad Commission, in its recent findings in 
the case of Payne and others, of Marinette, against the Wis- 
consin Telephone Company, states: 
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“Tf property is devoted to the public use and reasonable care 
has been exercised in all the phases of its management, but the owners 
have not yet received a fair return during the earlier years of the 
operation of the plant in which the property is used for the convenience 
of the public, the deficits thus incurred must be made up out of later 
earning in so far as this is commercially possible and expedient.” 

“Tt has been held by experts that ‘going value’ should be allowed 
as so much per customer, or as a percentage of the receipts, and some 
have considered it of as great, if not greater, importance than the 
physical value of the plant. The Commission holds that the actual 
reasonably wise expenditure of money towards getting the business of the 
plant established may be included in the value to be allowed for the purpose 
of fixing rates. Since no plant pays at the outset, and the first years of 
operation are almost invariably accompanied by losses or necessary 
deficits, the Commission holds that such losses may be said to represent 
the cost of securing an established or going business, and as such may 
be included in the value or investment upon which the rates for public 
service shall be fixed. But the converse of the rule also holds; that 
is, if a plant has in the past earned more than a reasonable return, 
possibly through the toleration of excessive rates, the excess over 
reasonable earnings may, under certain conditions, be subtracted in 
determining the present value of the plant. That is, a ‘going value’ 
may be negative. In the case of the Marinette Telephone Company 
for example, the Commission found upon its investigation of the finan- 
cial history of the company that through a period of recent years the 
company had been enjoying a sufficiently high rate of return to write 
off the early deficits in so far as such deficits might be allowed as going 
value.” 


“We are also of opinion that it is not a case for a valuation of ‘good 
will.’ The master combined the franchise value with that of good 
will, and estimated the total value at $20,000,000. 

“The complainant has a monopoly in fact, and a consumer must take 
gas from it or go without. He will resort to the ‘old stand’ because he 
cannot get gas anywhere else. The court below excluded that item 
and we concur in that action.” (Willcox v. Consolidated Gas Co., 29 
Sup. Ct. Rep. 192.) 


“Tn view of the attitude of the Federal Courts in the Consolidated 
Gas Case, and the language of the lower court in disallowing the item 
of ‘good will,’ which judgment was sustained by the Supreme Court, it 
is very evident that any attempt to fix arbitrarily a value on such an 
item in an appraisal is not likely to be supported successfully. The 
grounds named by the Court are: 

“Tangible property has a value apart from any franchise or good 
will value. 
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“The franchise, conferring the privilege to be a corporation, to use 
public property, to be free from competition, and to enjoy many other 
privileges, has some value apart from tangible property. 

“Good will can have no existence as apart from or detached from the 
franchise conferring the necessary privilege. Such good will (by itself) 
is not capable of being capitalized and distributed among stock- 
holders. 

“Citizens are entitled to have gas (or water) because they pay for 1G 
exactly as they are entitled to have clean streets (and, in the same way, 
police protection or fire protection), because they pay taxes among other 
things for that. 

“The Court, therefore, finds that there is no good will value in connec- 
tion with the gas business in the city of New York, although it is said, 
elsewhere in the finding, that it is the best, most favorably located, 
and most prosperous business of its kind in the country.” 

(H. E. Riggs’s paper, “The Valuation of Public Service Property,” 
pp. 1525-1526. Am. Soc. C. E., November, 1910.) 


Judge Lurton, in the Omaha Waterworks Case, says: 

“That kind of good will, as suggested in Willcox v. Consolidated Gas 
Co., is of little or no commercial value when the business is, as here, 
a natural monopoly with which he must deal, whether he will or 
no.” 


“Going Concern’ Values. Professor Mead defines this as the value 
due to the fact that a plant has consumers actually utilizing its product, 
and that it is in actual and successful operation and has its business 
developed. This value is the worth of the plant in excess of a similar 
plant without connections, and constitutes an asset in the consideration 
of its physical value. Mr. Alvord has used the term ‘connected good 
will’ as applicable to this element of value. 

“The writer does not concede that ‘going concern’ is a proper element 
to consider in the physical value, as it does not represent any part of the 
cost chargeable to capital, and the physical valuation should be con- 
fined to the determination of capital invested. 

“Tt has already been argued that to the physical property as in- 
ventoried should be added proper figures to cover organization, legal 
expense, administration, engineering, and contingencies. All these 
items are in the nature of additions on account of the fact that the 
property is a ‘going concern.’ It is maintained that these costs 
should carry to the present value column as values, for the reason 
that all these services rendered in connection with the creation of the 
property remain, unimpaired in value, as long as the property is oper- 
ated. When, however, a property ceases to be operated, and is aban- 
doned and dismantled, not only do all these elements absolutely dis- 
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appear, but also all increments of value by reason of the special use 
of the property wiped out, and there exist only a lot of partly worn out 
and partly obsolete scrap values, buildings constructed for a purpose 
which renders them unfit for other use, and land partly salable at 
going prices and much that will not sell at all. 

“As long as a gas works, a waterworks, or a railroad is in operation 
and earning, it is a ‘going concern,’ and all increments which attach 
to its physical property as a whole continue to exist, even if the physical 
value of the property is greater than a fair value. That fair value 
can be determined and reached by means of a negative non-physical 
value. 

“Tn view of these things, it would seem to be highly improper to 
add to physical value anything more for ‘going concern.’ In the 
final report of U.S. Judge R. W. Tayler, Arbitrator in the Cleveland 
Street Railway matter, in December, 1909, the following language 
supports the above contention : 

“T allow nothing for going value, except in so far as that is the result 
of the necessary expenditure of money in building the road, acquiring 
its land, power houses, and equipment, and putting them into success- 
ful operation. The expenditures for these purposes are, and necessarily 
must be, included in the valuation of the physical property.” (H. E. 
Riggs, ‘‘The Valuation of Public Service Corporation Properties,” Am. 
Soc. C. E., November, 1910, p. 1522.) 


One of the best examples of the value of ‘good will” is that 
of a successful newspaper. The value of the physical plant for 
producing a Metropolitan daily paper is very small indeed com- 
pared with the cash value of the successful paper itself. A news- 
paper is built up by the ability of its management and its editors ; 
it acquires a large income through its advertising, and its adver- 
tising increases with the increase of its circulation. Cases are on 
record when good daily papers have been sold at public auction 
and have brought more than a million dollars, the physical plant 
not being of a value exceeding twenty or thirty per cent of the 
amount paid. 

This excess of value is essentially ‘‘good will” rather than “‘go- 
ing concern”’ for the reason that it has a value, quite a large value, 
which is acquired in competition with other like properties. 


“The two factors that determine the actual ‘going’ value of any con- 
cern are its physical plant and its earnings. It has been argued that 
the earnings of railways cannot be taken into account in making valua- 
tions as a basis of rate regulation because present earnings depend on 
existing rates and the reasonableness of existing rates is the thing to 
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be determined. But earnings do not depend entirely on rates. They 
depend also on the amount and nature of the traffic handled. A road 
with a dense traffic and low rates may have larger gross and net earnings 
than a road with less traffic per mile and higher rates. Therefore, while 
commissions may, perhaps, properly disregard earnings in making 
valuations, because earnings depend on rates, they ought to give weight 
to density of traffic because nothing could be plainer than that, other 
things being equal, a road with a heavy traffic has more value per mile 
than one with a light traffic. The amount of traffic a road has always 
depends largely on the way it is managed, and a road that has built 
up a large traffic deserves the wages of good management.” (Railroad 
Age Gazette, March 5, 1909.) 

“Good will, an established organization, and a loyal esprit de corps 
are expensive to acquire, in money equivalent, skill, patience and talent ; 
and, while they do not appear on the balance sheet of any railway, are 
nevertheless things of real value. A manufacturing plant with an 
experienced administrative organization, trained and disciplined operat- 
ing staff and an established trade, has a commercial and an economic 
value in excess of a new and similar concern of corresponding cost and 
in corresponding physical condition. Is the case affected by the 
public nature of the service provided by carriers, and by the degree of 
monopoly they enjoy and exercise? In respect of a railway, good 
will and organization, as an inducement to patronage, inure to its ma- 
terial advantage; but as enabling efficient service, economical operation 
and the maintenance of revenues notwithstanding low rates and fares, 
they are no less an asset in the hands of the public.” (Razlroad Age 
Gazette, Feb. 5, 1909.) 


Mr. Wynkoop Kiersted says: 


“A properly designed, well-constructed and thoroughly maintained 
physical property is the foundation of all values, and for this reason 
going concern value cannot depend wholly upon earning capacity as 
separate and distinct from the value of the physical property. More- 
over, equitable earning capacity depends upon equitable rates, and 
equitable rates depend primarily upon the fair value of the physical 
property. Earning capacity and going concern value, franchise value, 
patronage, good will, and any of the elements of value or the consider- 
ations which go to make a successful public utility, cannot endure 
without a substantial, well-maintained and developing physical prop- 
erty. While, in fact, structural value dies with the loss of earnings, 
still it is also a fact that there can be no substantial or permanent 
earning capacity without a substantial, well-maintained, well-organized 
and well-managed physical property. This is the history of every 
public utility; it is the history of every piece of property artificially 
created and subject to the wear and tear of continuous use. Moreover, 
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two pieces of physical property having precisely the same net earnings, 
but of wide variation in the matter of the cost of reproduction, may 
have a variation of going concern value distinct and separate from 
the variation due to the inequalities of the cost of reproduction.” 
(Page 235 of paper of J. W. Alvord, Am. Waterworks Assoc., June, 
1909.) 


CHAPTER VIII 


DEPRECIATION 


The term depreciation needs to be defined and described. Web- 
ster defines it as the “act or state of lessening worth,” and if 
this definition is assumed to be the correct one, then any and 
all lessening of worth is to be termed depreciation, whether 
from age, or decrepitude, obsolescence, inadequacy, wear and 
tear or lack of any kind of maintenance. At the time of an ap- 
praisal all these forms of lessening of value have to be given con- 
sideration as depreciation, but from an accounting standpoint 
depreciation is only that deterioration of an object that cannot be 
made good by repairs, but requires a complete renewal. Obso- 
lescence, inadequacy and supersession, being speculative and 
prospective, play no part in this form of depreciation, and all 
other deterioration is to be made good by maintenance and is 
so charged on the books. 

In connection with valuations made as of a certain date, depre- 
ciation is used in what might be called its collective sense; that is, 
‘all forms of deterioration in value are to be brought under the 
term, including not only the actual and permanent lessening of 
value due to age which may be given the specific name of decrepi- 
tude, but depreciation due to such development of the art as 
calls for change in apparatus in order to improve the service 
and bring it to a more modern and efficient standard, termed 
specifically obsolescence; a depreciation due to the growth of busi- 
ness to such an extent that the old apparatus is no longer adequate 
for the purpose and must be replaced or superseded by larger 
units, and specifically termed inadequacy or supersession; the 
ordinary decrease in value due to wear and tear owing to the regu- 
lar use, and, finally, the decrease in value at the date of appraisal, 
due to lack or neglect of repairs that may be necessary to place 
the apparatus in up-to-date condition, which may be termed 
deferred maintenance. 

In an appraisal, the determination of proper rates of deprecia- 


tion is purely a matter of judgment, as there can be no set rules 
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any more than there can be any uniform handling of the same 
form of apparatus. Many engineers and appraisers have assumed 
rates, and in many cases they agree on a figure which may be 
described perhaps as a good average to be used on the article under 
consideration. A rate set for age or decrepitude would be con- 
trolled largely by the time at which it is judged that the object 
will become obsolete, or the time at which it may be inadequate. 
Rates for these terms are matters of opinion only and can only 
be made according to the best judgment of the appraiser. Wear 
and tear can be found nearly always on the books of the owner, 
and again deferred maintenance is determined by the judgment 
of the appraiser as to the amount required to put the article in 
first class condition. 

As an example of pure depreciation, the horse is one of the 
best. He cannot be repaired and can only be renewed; where 
large numbers are used, as in a street railway, his average age 
can nearly always be determined from the books of the company. 

In fact, railroads generally take the stand that their expendi- ~ 
tures for renewals and maintenance have become equalized so 
that no charge is made on the books for a general depreciation. 
Thus in case of an appraisal, the last two items, viz. wear and tear 
and deferred maintenance, at the date would be the only ones 
necessary to calculate, and these would be represented by an esti- 
mate of what it would cost to put the property into thoroughly 
up-to-date condition. Even then it would be necessary to deter- 
mine what could be considered an up-to-date condition, and this 
also would be stated in a percentage of the total value, or of the 
total value of the various classes of property. No property can 
ever have a physical value equal to its first cost, that is, basing the 
prices on those originally paid, but starts to deteriorate and wear 
out the minute it is installed, and as it can never have repairs or 
renewals applied all at the same time, there is always some part 
in disrepair to a greater or less degree. In Chicago this condi- 
tion has been recognized by the Board of Supervising Engineers 
of the traction systems, and the board states that after rehabili- 
tating the entire properties, they shall be maintained at 85 per 
cent of their original cost to construct. This percentage is about 
as high as it is fair to require a public utility property to be main- 
tained. As this book is written about valuations and not from 
the bookkeeping standpoint, it is the second or practical definition 
of depreciation that will be made use of. 
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The truth is that the subject of depreciation and proper charges 
therefor, correct basis for calculating, and incidentally the han- 
dling of the bookkeeping end have not been given due considera- 
tion in the past, and have, in fact, but recently been brought 
seriously to the attention of corporations. A quotation from a 
decision of the United States Supreme Court in the Knoxville 
water case will show how seriously it must be considered in the 
future. 


“A water plant, with all its additions, begins to depreciate in value 
from the moment of its use. Before coming to the question of profit 
at all the company is entitled to earn a sufficient sum annually to 
provide not only for current repairs, but for making good the deprecia- 
tion and replacing the parts of the property when they come to the end 
of their life. The company is not bound to see its property gradually 
waste, without making provision out of earnings for its replacement. 
It is entitled to see that from earnings the value of the property in- 
vested is kept unimpaired, so that, at the end of any given term of 
years, the original investment remains as it was at the beginning. It 
is not only the right of the company to make such a provision, but it is 
its duty to its bond and stock holders, and, in the case of a public service 
corporation, at least, its plain duty to the public. If a different course 
were pursued the only method of providing for replacement of property 
which has ceased to be useful would be the investment of new capital 
and the issue of new bonds or stocks. This course would lead to a 
constantly increasing variance between present value and bond and. 
stock capitalization, —a tendency which would inevitably lead to 
disaster either to the stockholders or to the public, or both. If, however, 
a company fails to perform this plain duty and to exact sufficient 
returns to keep the investment unimpaired, whether this is the result 
of unwarranted dividends upon overissues of securities, or of omission 
to exact proper prices for the output, the fault is its own. When, 
therefore, a public regulation of its prices comes under question, the 
true value of the property then employed for the purpose of earning a 
return cannot be enhanced by a consideration of the errors in manage- 
ment which have been committed in the past.” (Knoxville v. Knox- 
ville Water Co., 29 Sup. Ct. 152.) 


The following extract from Treasury Decisions on account of 
Internal Revenue shows how depreciation must be handled in 
bookkeeping on account of the Special Excise Tax. 


DEPRECIATION 


83. Depreciation to be an allowable deduction in the return of 
annual net income of a corporation must be charged off on the ledger 
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of the corporation, so as to show a reduction in the capital assets of 
the corporation to the extent of the depreciation claimed. 

84. Deduction on account of depreciation of property must be 
based on lifetime of property, its cost, value, and use, and must be 
evidenced by a ledger entry and a like reduction in the plant and prop- 
erty account with respect to which the depreciation is claimed. 

85. In the case of corporations owning stocks and bonds or other 
securities, if an annual adjustment of the value of such securities is 
made and the adjusted values made a matter of ledger entry, the ap- 
preciation of such securities as so entered must be accounted for as 
income, and the depreciation may be deducted from gross income. If 
no annual adjustment is made, and the securities are carried from year 
to year as a permanent investment, there will be neither gain nor loss, 
as to the principal of such securities, until the same shall have been dis- 
posed of, when the gain or loss as compared with the original cost shall 
be prorated, and the amount of such gain or loss apportioned to the 
years since the incidence of the tax, to wit, January 1, 1909, shall be 
added to or deducted from the gross income of the year in which the 
securities were disposed of. 

86. Where increase or decrease during the year in the value of real 
estate acquired in previous years, sold or held for sale, is taken up on 
the books and the rate cannot be accurately determined with respect 
to individual years, such increase or decrease may be prorated as pro- 
vided by regulations in cases of sale of capital assets. 

87. Premiums on stocks and bonds arbitrarily charged off on the 
books of a corporation do not constitute a proper deduction on ac- 
count of depreciation, unless there shall have been an actual shrinkage 
in value of such stocks and bonds to the extent of the deduction claimed 
during the year for which the return is made. 

88. Net income on uncompleted contracts may be estimated on the 
basis of the percentage of the work completed as compared with the 
contract price of the whole work. 

89. Cost of drilling new wells by oil corporations is considered bet- 
terments and additions to the capital assets of the corporation. The 
expense of drilling dry wells may, however, be charged to profit and 
loss. 

90. Discounts, other than bank discounts on notes executed by a 
corporation, should be segregated from the interest item on the return, 
and should be included under expenses, item 4. 

91. The mere removal of timber by cutting from timber lands, un- 
less the timber is otherwise disposed of through sales or plant opera- 
tions, is considered simply a change in form of assets. If said timber 
is disposed of through sales or otherwise, it is to be accounted for in ac- 
cordance with regulations governing disposition of capital and other 
assets. 
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92. Deduction on account of depreciation of property must be based 
on lifetime of property, its cost, value, and use. 

93. Loss due to voluntary removal of buildings, etc., incident to im- 
provements is either a proper charge to the cost of the new additions 
or to depreciation already provided, as the facts may indicate, but in 
no case is it a proper deduction in determining net income, except as 
it may be reflected in the reasonable amount allowable as a deduction 
for depreciation. 

94. Depreciation of company’s stock is a loss to the stockholders, but 
not a loss to the company issuing the same, and therefore not a proper 
deduction. (Internal Revenue T. D. 1742, Dec. 15, 1911.) 


Depreciation in Factories. — Factories are subject to substan- 
tially the same rules for depreciation as are public utilities, if 
there can be said to be rules, and it is just as difficult to fix rates 
for them. Perhaps the term depreciation would better be defined 
when used in connection with factories as ‘‘diminution of value by 
reason of wear and tear,” but it covers many other contingencies 
as well. In factories, depreciation can, with difficulty, be sepa- 
rated from maintenance, and theoretically one can be used to 
balance the other. In practice there are, however, plants in which 
repairs can be said to exactly balance depreciation, one when the 
life of plant is so short that it has to be renewed entire at very 
short intervals, and another where the plant is so large that, as in 
a large railroad system, the renewals or repairs after a while be- 
come so equalized that it is not necessary to make any specific 
charge for depreciation, as replacements will become so regu- 
lar and the business so permanent as to have little need for 
such an account. Still, in any factory, no matter how large, 
unless there are additions to plant the renewals no matter how 
equalized seldom can be made to keep the plant up to the standard 
in value, and for this reason surplus earnings should be devoted 
to such an increase in plant as will always maintain the capital 
intact, no matter what the depreciation. 

In national or municipal plants of any kind, it is seldom con- 
sidered necessary to have a depreciation account, all renewals 
are treated as any other expense and covered by the budget each 
year. This is somewhat of a fallacy and is the cause of many 
acrimonious disputes between municipal authorities and the advo- 
cates of private plants for producing the same output. In some 
states, the public utilities commissions set a rate of depreciation 
to be charged on municipal plants. 
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Depreciation of Railroads. — Opinions on the depreciation prop- 
erly chargeable to railroads are as many and as widely diversified 
as are those regarding the physical valuation. Roughly speaking, 
they may be divided into three classes, of which that of Professor 
H. C. Adams, Statistician of the Interstate Commerce Commis- 
sion, represents the first. Quoting from a paper read by Herbert 
G. Stockwell at the Convention of the Association of Chartered 
Accountants at Denver: 


““Professor Adams thinks that when carried to the final analysis, 
the question of the formal depreciation charges to operating expenses 
is simply a question of what constitutes cost of operation, and the time 
when such cost shall be acknowledged in the accounts; and that, 
through the use of that asset in operation, there is created an item in the 
cost of operations which should be reflected in the accounts when the 
effect of such depletion takes place; and that a statement of net revenue 
made without including this element of cost in operating expenses, is 
an erroneous statement.’» 

“And again, the opposite view appears to be represented by Mr. Fred- 
erick A. Delano, president of the Wabash Railroad, who, in an interest- 
ing pamphlet on the ‘Application of Depreciation Charges in Railway 
Accounting,’ thinks that there is practically no depreciation in a rail- 
road for the reason that a thorough overhauling of various parts of 
equipment is made periodically, at which time they are restored to a 
condition as good as new. He further argues that the appreciation of 
the value of the railroad, due to the opening up of new territory, and the 
gradual increase in business, on the average, is more than the deprecia- 
tion, and points out that the present capitalization of the American 
railroads on a, mileage basis, after deducting the stocks and bonds of 
one corporation owned by another so as to avoid duplication of figures, 
is shown by the most recent investigation of the Interstate Commerce 
Commission to be only slightly more to-day than it was twenty or 
thirty years ago, which, according to his view, is evidence that many 
railroads have charged many betterments and improvements either to 
operating expenses or income account. 

“The third view is advanced by Daniel Royes, assistant editor-in-chief 
of the Railway Age, in an article appearing in the April 25, 1908, copy 
under the title ‘Depreciation Electric Railway Accounting.’ He 
recognizes that there is a depreciation, which he describes as follows : 

“Depreciation is that deterioration of the physical property which 
is not made good by current repairs.’ He further states: ‘The 
depreciation of equipment which ultimately results in the need for re- 
newals is an accrued liability, and should have a place in the balance 
sheet. This being true, the corresponding debits should appear some- 
where in the accounts.’ 
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“He thinks, however, that they should be made to income and not to 
operating expenses, for the reason that depreciation is not an expense, 
because it may not involve the payment of money, and second, because 
depreciation goes on independent of operation. Especially is the latter 
true of that class of depreciation caused ,by advancement of the arts, 
sometimes designated as that due to obsolescence or supersession. It 
seems that his idea is to have set aside a portion of the income to a de- 
preciation reserve account : 

““This need not curtail the payment of dividends, but if dividends 
are paid, these entries will perform the important function of showing 
the stockholder that his dividends have come out of capital and not 
out of profits, and show the bondholder that. his security is being 
impaired.’ 

“Some of those who have criticized the Interstate Commerce Com- 
mission’s order have urged that any arbitrary amount charged off 
monthly would probably produce reserves within any given time within 
the contemplation of those estimating the life of the machine, greater 
than the total value of the machine. In other words, the reserve finally 
will be greater than the value of the plant. It is not contemplated by 
the commissioners, as I understand it, that a certain fixed amount once 
calculated must be adhered to. If any amount of depreciation charged 
off periodically proves too large, a reduction in the amount can, and 
should be made in order that the actual depreciation will fit, as nearly as 
human judgment can make it fit, with the actual physical wearing 
out of the machine. The president of one of the railroads says that 
after the first ten years there is practically no depreciation in the equip- 
ment, as it is maintained through repairs. Conceding that this is true, 
then the annual amount of depreciation would be slight, but it is 
inevitable that it is something, for the reason that sooner or later, each 
article of equipment is replaced by others.’ ” 


In the classification of operating expenses as prescribed by the 
Interstate Commerce Commission in accordance with Section 20 
of the Act to Regulate Commerce, third revised issue, on page 10, 
Professor Henry C. Adams, in charge of statistics and accounts, 
has the following to say: 


“ Consideration of Depreciation. A number of points have been 
raised by correspondents relative to depreciation that call for the follow- 
ing general statements, all of which bear upon the manner in which 
depreciation accounts should be treated : 

“1. The question of depreciation is fundamentally a question of 
value, and not a question of maintaining the original capacity, or a 
standard of operating efficiency, or of keeping full the numbers in equip- 
ment series. 
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“9. The depreciation rules may be worked either on the basis of the 
value of individual cars and locomotives, or on the basis of the value 
of series of cars and locomotives. On this point accounting officers are 
at liberty, until advised to the contrary, to follow whichever method 
seems to them the more appropriate. 

“3. The basis of accumulation — that is to say, the amount to 
which the percentage rate is applied — ought, in strict theory, to be 
the original cost. For the current year, however, accounting officers 
are at liberty to accept original cost (estimated, if not known), record 
value, or purchase price. The term ‘record value’ should not be 
interpreted to mean the value of the equipment as it stands in the capital 
account (unless that account represents the original value of the equip- 
ment on hand), but the actual cost or value of all equipment, re- 
gardless of where charged when purchased; and in case purchase 
price be accepted as the basis of the percentage charge to deprecia- 
tion, the percentage rate should be limited to the rate required to 
replace the price paid. A second-hand locomotive, for example, is 
not called upon to provide for its replacement, when abandoned, by a 
new locomotive. As stated above, it is values and not locomotives 
with which depreciation charges deal. 

“4. The application of depreciation charges for the current year and 
subsequent years must not be influenced by the practice of years past. 
In case property has been appreciated by excessive charges to operating 
expenses in years past, the value thus placed in the property must be 
regarded as a permanent undivided asset to the stockholders. On the 
other hand, in case property has depreciated on account of insufficient 
charges to operating expenses in years past, this fact must not be per- 
mitted to influence the determination of the depreciation rate for the 
current year. 

“5. The monthly charges to operating expenses for ‘depreciation’ 
on the several classes of equipment will, of necessity, create or require 
corresponding liability accounts to which such depreciation may be 
credited. To that end, carriers will be required, beginning July 1, 1907, 
to set up an appropriate liability depreciation account for each of the 
several classes of equipment upon which depreciation is charged.” 

“These accounts should be designated as follows: 


“(a) Locomotives — Replacement. 

(6) Passenger Train Cars — Replacement. 

““(¢) Freight Train Cars — Replacement. 

““(d) Electric Equipment of Cars — Replacement. 
“(e) Floating Equipment — Replacement. 

“(f) Working Equipment — Replacement. 


“To these replacement accounts should be credited monthly the 
amount of accrued depreciation on each class of equipment, respectively. 


DEPRECIATION 155 


Such credits should invariably equal the gross charges to maintenance 
for depreciation. 

“To these several replacement accounts under their appropriate 
heads should be charged, at cost, all equipment purchased, built or 
otherwise acquired for the purpose of maintaining the value of a 
carrier’s equipment. 

“The monthly charges to operating expenses for ‘renewals’ of the 
several classes of equipment will be similarly treated. 

“Tt is not intended that these accounts should be restricted to in- 
dividual cars or locomotives, or that carriers are not at liberty to renew 
or replace equipment upon which depreciation has accrued prior to 
the retirement of such equipment. On the other hand, the several 
amounts standing to the credit of those replacement accounts should 
be available to carriers for the purpose of replacement of equipment 
to the extent of such credits; however, all replacements in excess of 
such credits must be considered as betterments or additions, and 
charged either to income or to capital.” 


In summing up the law bearing upon depreciation in his paper, 
Mr. Stockwell says: 


“(q) All common carriers must show depreciation charges in reports 
to the Interstate Commerce Commission. 

““(b) In some states public service corporations must show depre- 
ciation in their reports to the state authorities. 

“‘(c) All corporations may show depreciation as deductions from in- 
come, in their reports to the Commissioner of Internal Revenue. While 
this is not obligatory, it is lawful to make reasonable deductions for 
depreciation, and will probably be attended to quite universally. 

““(d) Regarding dividends, as a general rule corporations may pay 
dividends without providing for depreciation unless it is well known and 
extensive enough to constitute utter disregard of the maintenance of 
the property, but caution should be exercised in such payment, for 
the reason that when such matter is brought into court from now on, the 
subject of depreciation and the directors’ responsibility therefor is 
likely to be more intelligently presented to and considered by the 
court.” 


Definition of Terms, or Classes of Depreciation. — Decrepitude. 
All apparatus gradually wears out by age; it starts to deteriorate 
the minute it is installed, and such wearing out or deterioration 
cannot be made good by repairs, but only by complete replace- 
ment, say such as a horse. A horse cannot be repaired, but he 
must be replaced when worn out from old age. The wear and 
tear of his feet can be made up by constant repairs, but old age 
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cannot be repaired. In the same way a car body becomes so 
racked by use that screws will no longer hold, the wooden parts 
become so decayed that it is no longer economy to repair it, and 
the cost of maintenance becomes so high that it is useless to re- 
tain the car in service. Such depreciation is termed decrepitude, 
a word somewhat new to the art but exactly describing the true 
meaning of this class of depreciation. 


Obsolescence. This term means a depreciation due to changes 
or advances in the art which renders a piece of apparatus, or a 
whole class of it, obsolete and uneconomical of use, as compared 
with new types which have been developed at a later date and 
which are of much better efficiency. 

This item is ordinarily so much larger than any of the other 
forms of depreciation that the term of life as dictated by the 
obsolescence will, in many cases, control the rate of decrease in value. 
Depreciation due to obsolescence applies particularly to street rail- 
way apparatus, for in few industries have the changes and advances 
been so rapid as in the transportation systems of the country. The 
fact is that there are few industries that are not affected by obso- 
lescence, even the oldest of them. Machinery in cotton mills, 
one of the oldest and most stable of the American industries ; 
shoe machinery, and, in fact, all forms of manufactures, — are 
affected by the changes in the art, the improvement in machinery, 
and in methods. 

One of the best examples of this form of depreciation is the cable 
railway formerly in use. This form of railway was originally 
designed for use in the city of San Francisco, on account of the 
very steep grades of many of the streets in that city. These 
grades are so steep in many cases as to be quite unsafe for any 
other form of traction, and the cable is still in use there and prob- 
ably will remain for some time to come. 

Cable traction was adopted in nearly all the large cities of the 
east some years ago, and after being in use for a few years was 
replaced by electrically propelled cars. In two places, notably 
Washington and New York, use was made of the subsurface tube 
provided for the cable, for placing the electrical conductors, but in 
all other cities the subsurface structure was torn up and replaced 
with a much heavier railway track. This change of motor power 
entailed great expense, which in most cases was calmly added to 
capital, and in many cases has never been written off. 
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Inadequacy or Supersession. Depreciation for inadequacy may 
be described as that lessening in value which takes place by reason 
of the growth of business, rendering apparatus inadequate for its 
purpose, and compelling the installation of machinery capable of 
greater output or capacity. Or supersession may be described as 
a change of plant due to excessive demands upon it, before it is 
worn out. For increase in business or growth may render any 
piece of apparatus or property inadequate for the purpose for 
which it was originally planned. This applies especially to public 
service properties, such as street railways, telephones, electric 
lighting, etc.; cars become too small for their original purpose 
‘and too small for the riding public, and when new and larger cars 
are substituted for the old, additional power supply becomes 
necessary, and so on down the line the plant must be increased. 

Sometimes replacement of public utilities property is forced by 
city ordinances long before materials are worn out, in which case 
a large charge for new plant has to be made. 

This has been the case with electric light companies to some 
extent, but more especially so with electric street railways, which 
in many cases have been forced to invest in new cars and to replace 
old tracks with new, long before the life of the rails was reached. 
Sometimes the council has been obsessed with the idea that the rail- 
way must use the grooved-girder rail in place of a T rail that may 
have been installed originally ; in other cases the city may have 
done a large amount of paving and have required the railway 
company to replace its tracks with new construction all through. 

In one large city with which the writer is acquainted, in order 
to get a guarantee of a low fare the city not only assumed all 
repairs to paving, but contracted to do the excavating and plac- 
ing of the concrete base for the track. This was carried out to a 
limited extent, then the railway company was compelled to build 
the remainder and go through a long and tedious lawsuit to collect 
for the construction; and in the ensuing years repairs to pavements 
have been neglected to such an extent that the company, in many 
cases of very bad track, has been compelled to go to the expense 
of repairing the paving at the same time as the track was repaired 
in order to give the latter proper support. In fact, the whole 
field of inadequacy is well covered by a paper by Mr. Henry E. 
Riggs before the American Society of Civil Engineers, of which 
I quote the following fragment from page 1517 of the November, 
1910, Proceedings : 
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“The rapid development of large cities has compelled electric lines to 
extend largely. The demands of the people for more frequent and more 
rapid service, and more modern and larger equipment, have greatly 
shortened the term of life of power-plant equipment and cars. The 
rapid development in the art of electricity, the congestion of traffic in 
streets of cities, the enormous increase of train movements, and the use 
elsewhere of newer types of cars, have compelled the abandonment of mil- 
lions of dollars’ worth of property and the investment of other millions in 
new and improved facilities to provide for the increased movements of 
traffic and increased safety to the public. These changes are not due 
to the fact that the original installation was defective, but to the de- 
mands of the public for frequent, safe and speedy service, demands 
which are perfectly reasonable. The query is: should a corporation 
which complies with public demands be compelled to lose capital in- 
vested in facilities which have not yet paid for themselves; and which, 
under a continuance of conditions which existed when they were 
installed, or any that might then have been anticipated, would normally 
have a useful life of several more years, and which were abandoned, not 
by reason of being worn out or unfit for service, but purely because 
facilities of a more modern type were called for?” 


and again, Mr. Riggs says on the same page: 


““Bivery piece of material and every facility purchased by a company 
is bought with a definite expectation that it will have a certain life, 
that during that term of life it will add sufficiently to the earnings to 
provide a fund for its replacement and earn a profit. No matter 
whether or not such a reserve is created on the books, this is the theory, 
and, under it, accident may wipe out certain new property, other 
property will outlive its expectation and maintain the average life of 
the entire group of facilities.” 


The Supreme Court of the state of Oklahoma in the case of 
State of Oklahoma v. Pioneer Telephone Co., said: 


“All the evidence is to the effect that there is at all times going on in 
a plant of this character a depreciation that cannot be overcome by 
repair. It is rare that any physical property impaired by time and use 
can be so repaired as to be the equivalent of the same property new. 
There comes a time in the life of physical units when they cannot be 
made usable by repair, and they must be discarded and replaced by 
new properties which requires the expenditure of capital.” 


Wear and Tear. This is one of the forms of depreciation or- 
dinarily charged in operating expenses from a bookkeeping stand- 
point, but one that must be considered when making an appraisal 
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as having its influence on the plant values. It consists of the 
normal and natural wear that takes place in all operating plants 
whether manufacturing plant or the plant of a public utilities. It 
is the wear such as takes place in the bearings of a machine and 
which is repaired by re-babbitting; or the wearing off of a com- 
mutator on a dynamo, which is repaired by placing a new commu- 
tator ; or the wear of the tires of a wagon wheel which are repaired 
by replacing the old tires with new. Accident repairs also come 
under this heading, and, where excessive or extraordinary, should 
be charged off gradually, so not to abnormally swell the current 
operating expenses. 

Depreciation due to wear and tear varies according to the class 
of apparatus depreciated ; in some cases being rapid during early 
use and slowing up as life proceeds, but with other apparatus the 
exact reverse takes place in that the deterioration during early 
life is very little, increasing at the end very rapidly. All kinds of 
rates and methods of calculation have been laid out for figuring wear 
and tear, but the rate of depreciation is more or less an arbitrary 
assumption from whatever point it may be viewed, the main thing 
being that at the expiration of some number of years the object is 
worn out to such an extent as to be useless; therefore the straight- 
line method or depreciation in direct proportion to the assumed 
length of life is the one most in use. When an appraisal is made 
for a forced sale, large rates of depreciation must be applied, 
especially on machine tools, or, in fact, on any factory equipment. 

Valuation is an appraisal at some set date and must of course 
take into consideration all accumulated renewals and all accu- 
mulated depreciation of every class. 

Again, when any lot of apparatus has been through a cycle of 
repairs, that is, each piece of the whole lot has been in the shop for 
repairs, it can be proved mathematically that the present or de- 
preciated value is the original or reproduction cost of the lot, less 
one half the cost of completely repairing the entire lot, and less any 
natural or actual deterioration due to decrepitude or obsolescence. 

For instance, take an outfit of street car motors; when all have 
been in the shop and have undergone repairs, and as they go 
through the shop and start on the second round, it is obvious that 
their value will be the cost of that part which does not depreciate, 
plus one half the cost of a complete repair. 

Considerable care should be exercised in applying this method 
of calculating depreciation, and it can only be applied correctly 


160 ENGINEERING VALUATION 


to those objects which are in so common use as to be constantly 
going through a cycle of repairs. For instance, arc lamps, meters 
and transformers could very properly be considered in this class. 
The trouble, though, with this particular form of apparatus is, 
that new and improved types are evolved so fast that the invest- 
ment can only be considered safe or unimpaired when a very large 
depreciation fund is provided in order to pay for the replacement 
of these particular appliances in a very short term of life. This 
depreciation would then be almost wholly covered by obsolescence, 
and it is only safe to use the cycle form of depreciation on a type 
of apparatus which has to be thrown away in a few years. 

It is possible to arrive at the amount to be allowed for wear and 
tear on the basis of a percentage of the original service value of 
each class of construction never in excess of 50 per cent, but other- 
wise to be determined in each case by the ratio which the average 
age of the several units comprising the class of materials in ques- 
tion, exclusive of replacements, bears to the estimated total life 
of the said class of materials when subjected to wear and tear only, 
always assuming the highest practicable maintenance. It may be 
assumed that the life of no class of materials would exceed one 
hundred years. Hxample. (1) Street cars, if properly maintained, 
should not reach the scrap heap for, say, 40 years. The present 
stock of cars in a system may have been purchased as follows: 100 
in 1890; 200 in 1896; 100 in 1900, and 50 in 1906; therefore, the 
average age of all cars in 1909 is 11.44 years. The ratio of this 
average age to the estimated life, 40 years, is 28.6 per cent; there- 
fore, on the above assumption, in 1909, the cars for the system 
have depreciated 28.6 per cent of their original service value. 
(2) Rails reach the scrap heap in, say, 10 years. Assume that 
the section of the system which was first built was equipped with 
1000 rails in 1883, the next section with 2000 rails in 1889, the 
next section with 2000 rails in 1893; hence the average age of the 
several units in 1909 would be 19.6 years. The ratio of this 
average age to the estimated life, 10 years, 196 per cent; but 
this indicates that all of the original rails have reached the scrap 
heap (gradually) and that those now in place have been provided 
gradually and are in all stages of wear from new to scrap value, 
and hence are subject to an average depreciation of 50 per cent of 

1 This rule is not to be applied to individual pieces of apparatus, where more than 


one such piece exists in the system — such as to one engine or one car, or one rail 
— but to engines collectively, or to cars collectively, or to rails collectively. 
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their original service value. If the units comprising the various 
purchases differ in value, and hence these purchases are measured 
in dollars instead of numbers, the average of one dollar’s worth 
should be determined instead of the average age of the various 
units. (3) Engines, if properly maintained and subject only to 
wear and tear, should not reach the scrap heap for, say, 90 years. 
Assume that one engine costing $100,000, was purchased in 1889; 
one costing $150,000 was purchased in 1898, one costing $200,000 
was purchased in 1901. The average age in 1909 of one dollar’s 
worth of engine is therefore 133 years. The ratio of this average 
age to the estimated life, 90 years, is 14.8 per cent; hence on the 
above assumption the engines of the system in 1909 have depre- 
ciated 14.8 per cent of their original service value. Exceptions 
to this rule will arise which will require individual study, but in a 
general way the rule will apply to the general classes of street rail- 
way construction. 

If betterments are being made at the time of renewals, the cost 
of betterments should be charged to capital account. 

Deferred Maintenance. This is a class of depreciation that is 
charged to maintenance account in operating expenses and no at- 
tention is given it as depreciation except at the time of appraisal, 
when the condition of repair of all plants must be considered. No 
appliance or apparatus or object is repaired or put into complete 
100 per cent condition the very moment the need of such repairs 
is manifest; a room may need painting and papering, but the 
work may be put off until some more convenient time; a street 
car may need painting, but the company may be short of funds 
or may be waiting some more propitious moment; a machine tool 
may need some repairs, yet be able to operate until such time as 
the owner is ready to put it in condition. All such neglected re- 
pairs are known in an appraisal as deferred maintenance. 

Deferred maintenance may be computed by estimating the 
expenditure necessary to put the part into a good serviceable 
condition. 

As it is clearly impossible to keep every piece of apparatus up 
to the standard or at 100 per cent of its original value, when an 
appraisal is attempted it must be obvious that there will be con- 
siderable apparatus that is not at the time in perfect repair and an 
estimate will have to be made of its exact condition. This is 
ordinarily done by estimating what it will cost to put it into com- 
pletely perfect repair. It is obvious that it will be impossible to 
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put any piece of apparatus into condition as good as new, although 
it will doubtless perform its work quite as well as ever, yet there is 
a deterioration or decrease in value that must be given considera- 
tion. Taking any plant as it stands it is probable that it will be 
impossible to put it into a condition that will exceed 85 per cent or 
90 per cent of its original value, and in fact where it becomes 
necessary to state a condition up to which it will-be necessary to 
maintain a plant, 85 per cent is about as high as it is fair to ask. 

The receiver of the Third Avenue Railway properties is said 
to have declined to obey the order of the Public Service Commis- 
sion of New York First District, to provide a depreciation fund, 
on the ground that he makes up all depreciation or deterioration 
as it occurs. It has been argued that when the property is large 
enough so that any of the ordinary replacements do not affect 
the gross income to a great extent, these charges simply become 
wear and tear, and as such, are legitimately included in the operat- 
ing expenses. This method is perhaps most commonly used in 
manufacturing, even more so than with railways, and with some 
forms of factories where there is not danger that the entire plant, 
or a large part of it, may be affected by obsolescence, the method 
perhaps may be as good as any other, but, generally speaking, it 
seems like putting the charge on the future, and with a railroad, in 
particular, it is certainly taking an unwarranted advantage and 
doubtless paying dividends that will not be earned in the future 
when the full depreciation comes into play. 

In a railroad or railway property the two items affecting the 
depreciation account most largely are track —that is, rails and 
ties — and cars. Rails are depreciated in two ways, first by wear 
and next by inadequacy, becoming too light to hold up the increas- 
ing weight of the rolling stock; and it is usually the latter cause 
that governs the life, so called, of the rail. Of course, in the larger 
cities, rails are ordinarily left in the roadbed until practically 
worn out, when they are generally replaced by those of a heavier 
section and usually on a different base, so that the new construc- 
tion is apt to be much more costly than the old. Rails in such 
cities ordinarily last only eight or ten years, and therefore form a 
very large item of repairs, and where they usually have been put 
down all at the same time and the renewals start, say, ten years 
after, and are spread over a period of, say, two or three years, it 
will be seen that the charge for repairs is liable to be excessive 
during that time, much heavier than necessary if divided up in a 
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reserve fund for renewals—or depreciation —as advocated 
here. 

Cars, too, are purchased in considerable numbers at first and 
ordinarily wear out at about the same time, thus causing large 
charges to operating expenses if charged directly to that account. 

It is probably a fact that with some of the very large railroad 
systems these two items may become so small, comparatively 
speaking, as to not affect the income materially. 

In machine shops and the like, where the equipment consists 
of lathes, planers, drills, and the ordinary tools making up a shop 
plant, depreciation would be small and not much affected by ob- 
solescence, and in this case, replacements could be made of one 
machine at a time, so as not to bear too hard on earnings. In a 
cotton mill, however, where radical improvements are often made 
in looms, spinning frames, and other machines of the kind and 
obsolescence takes place on a whole section, the change of all of one 
set of machinery is quite often made, not because the old is worn 
out, but because a new type has been evolved that increases or 
much improves the production. In such a case, a depreciation 
fund collected in the past seems much fairer than to make a 
large charge to operating expense, or to spread the charge over 
future years. 

While, as a matter of fact, depreciation does not actually come 
to a head until a plant or portion thereof is replaced or renewed 
and settlement has to be made for it; theoretical depreciation is 
such a method of handling the charges for such a renewal, that the 
amount may be spread more or less uniformly over a period rep- 
resented by the life — actual or calculated — of the object or 
plant under consideration. In some forms of manufacture where 
profits vary considerably year by year, being quite large one year, 
and small, or nothing, the next, it has been customary to make 
heavy charges to depreciation during the year of heavy gains and 
charge nothing whatsoever during the lean years. 

A most admirable statement of the elements of depreciation was 
made by Professor M. E. Cooley, in the Milwaukee Three-cent 
Fare Case, as follows: 


“Depreciation consisted of several elements which should be under- 
stood carefully, Professor Cooley stated, to avoid confusion in the 
use of the term. These elements were defined by him as follows: 

“1. Depreciation Due to Wear and Tear and Exposure to the Ele- 
ments. This is continuous. All elements have a wearing life varying 
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with the element itself. No element can be completely worn out; it 
can be worn only to a point below which it becomes unsafe or no longer 
serves its original function. In practice the average condition of all 
elements must be maintained at a high percentage of the original cost 
if the property is to serve its purpose properly. This percentage varies 
from 75 per cent to 85 per cent of the cost new of the property. 
The difference between this percentage of from 75 to 85 and the 
original 100 is a depreciation which is inherent in the property and 
cannot be dispensed with. It must be met by a sinking fund, or its 
equivalent, otherwise this part of the original investment becomes lost. 

“2. Depreciation Due to Accidents, a Sudden Depreciation. An 
engine or a boiler may be wrecked and with it other machinery. This 
might, and probably would, involve a considerable expense for repairs 
or replacement, besides possibly crippling the plant in part. Cars 
may collide or a car may drop through a bridge. A bridge itself may 
fall or be carried away by floods. A storm, as a cyclone, may work 
havoc, entailing costs in excess of those proper to be charged to ordinary 
maintenance of property. 

“3. Depreciation Due to Inadequacy. Cars suitable in the past 
had already been superseded several times by larger and better cars. 
This has rendered the track, structure and bridges inadequate, and as 
more power is required to propel the larger cars, the power plants have 
become inadequate. The public demand is largely responsible for this 
depreciation due to inadequacy. 

“4. Depreciation Due to Obsolescence. This, while closely allied 
to the depreciation due to inadequacy, is different in that it embraces 
changes due to advance in the art. More efficient and effective ma- 
chinery has appeared which must be substituted for the old to keep 
abreast of the times. For example, in steam-engine practice the turbine 
has come into general use during the past five years and the art of 
steam turbines is at the beginning. Generators adapted to piston- 
engine practice are not adapted to steam-turbine practice and must also 
be changed. Boilers adapted to piston-engine practice must be re- 
placed to carry the higher pressures required. Condensers must also 
be changed to secure the better vacuum required to realize the full 
advantage of the steam turbine. Owing to the rapid disappearance of 
coal beds, the price of fuel must advance, and this presumably will 
before many years force the adoption of the gas producer and the pro- 
ducer gas engine. Water powers are wisely being developed, but to 
utilize them requires the scrapping of large parts of the machinery in 
use at present.” 
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Rules for Depreciating Railways and Lighting Plants in Great 
Britain 
In 1909 the Board of Internal Revenue and the Tramway and 
Light Railway Association took up the question of depreciation 
of tramways and lighting properties and promulgated the follow- 
ing arbitrary rules for establishing allowances which should be 
made in connection with assessing the income taxes. 


Permanent Way Life. 


“The life of the permanent way is to be taken as 12, 14 or 16 
years, according to the traffic thereon. The classification is to be 
based on the average car mileage per mile of track per annum of 
the financial year preceding the year of assessment, viz. : 

(1) Not exceeding 50,000 car miles per mile of track — 16 years. 

(2) Over 50,000 and not exceeding 75,000 car miles per mile of 
track — 14 years. 

(3) Over 75,000 and not exceeding 125,000 car miles per mile of 
track — 12 years. 

(4) Over 125,000 car miles per mile of track — special consideration. 

“Where there are special circumstances, such as exceptional gradients 
and the compulsory use of wood paving, etc., tending to show that 
the car mileage does not fairly represent the wear and tear of the track, 
each such case is entitled to special consideration. 


Cost of Renewals. 


“The cost of renewals, including setts or other paving, but excluding 
concrete foundations, should be taken at £4400 per mile of single 
track until the general renewal of the track takes place. 


Basis of Computation of Depreciation Allowance. 


“No allowance should be made in computing the assessable profits in 
respect of any expenditure on repairs or maintenance of the permanent 
way, but the allowance for depreciation should be computed at such a 
sum per annum as will in the aggregate over the determined life of 
the permanent way be equal to the cost of renewal as above fixed, plus 
the estimated repairs for that period: 


Cost of renewal permileasabove ........ . . £4400 


Add, for example: 
Estimated cost of repairs, at £100 per mile per annum, for an 


undertaking withalifeof16years . ....... . . 1600 
£6000 


Amount to be allowed per annum in lieu of depreciation, one 
BINCCCHi Meare eo ee RR Mien by Wee cee, cs an a CEO 
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“The amount to be added in respect of ordinary repairs should be 
determined by taking the actual average expenditure as shown in the 
accounts of the undertaking for the last three years, or such period 
less than three years as the undertaking has been in existence. 

“Repairs under this head should be understood to include renewals 
of special track work at junctions and crossovers, which occur at fre- 
quent intervals. 


Periodical Adjustment. 


“‘Tnasmuch as the expenditure on repairs is expected to increase as 
the track begins to wear, in which case the figure to be adopted under 
this head which is to be based on past experience will be unsatisfac- 
tory, the amount of such estimate should come up for revision at the 
end of every five years, and an adjustment should be made by increas- 
ing or diminishing the allowance as the circumstances require, having 
regard to the basis of calculation outlined above. 

“A strict account should be kept by the corporation and the sur- 
veyor of the annual allowances, and of the actual expenditure on 
repairs and renewals; and at the end of 10 or 15 years (i.e. the 
second or third revision), or at such time as the general renewal of 
the track shall have taken place, the amount to be annually allowed 
should be reconsidered and increased or diminished for succeeding 
years as the ascertained facts shall show to be necessary, provided 
that under no circumstances shall the allowances for previous years 
be reopened. 

“ All expenditure on extensions and improvements should be ex- 
cluded from the working expenses for income tax purposes, and the 
necessary additional allowance for depreciation on the lines suggested 
above (i.e. mileage) should at once be allowed on such expenditure, 
and added to the sum already allowable. 

“The allowance of £4400 for renewal of permanent way mentioned 
above is intended to apply to the overhead trolley system. Special 
arrangements should be made, on the lines of the foregoing, in the 
case of the conduit, surface contact, or other system. The number 
of such cases is very small. As the circumstances vary very con- 
siderably in each case, the amount to be allowed for renewals should, 
in the first instance, be arrived at by arrangement with the chief 
inspector of taxes. 


Cables. 


“In addition to repairs, depreciation should be allowed at the rate 
of 3 per cent per annum on the written-down value. 
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Overhead Equipment, i.e. Trolley Wires and Connections. 


“No depreciation should be allowed ; all expenditures on main- 
tenance and renewals should be charged as working expenses, as and 
when incurred. 


Cars and Other Rolling Stock. 


“Subject to the ensuing clause, expenditure on maintenance and 
renewals should be treated as working expenses, and allowed in lieu 
of depreciation. 

“Depreciation, however, should be allowed in lieu of renewals where 
the circumstances Justify such an allowance, provided that a strict 
account is kept of all renewals, and that if such renewals are charged 
to revenue account they shall be shown separately in such account 
and added back in computing the assessable profits. 

“The allowance in such case should be 7 per cent per annum on 
the written-down value. 

“Tn any case the annual expenditure on repairs is to be allowed as 
a deduction in computing the assessable profits. 


General Plant and Machinery. 


““ All other plant and machinery, including standards, brackets and 
workshop tools, but excluding loose implements, office furniture and 
small articles which require frequent renewals, should be bulked 
together and depreciation allowed thereon at the rate of 5 per cent 
per annum on the written-down value, in addition to the cost of 
repairs. 


General. 


“Tn all cases where depreciation allowances are granted a strict 
account should be kept of the annual expenditure on renewals (and 
repairs in the case of tramway tracks), including replacements due 
to obsolescence, and of the amounts allowed for depreciation and 
obsolescence, whether under this arrangement or under any arrange- 
ment made prior hereto, and a readjustment should be made for the 
future, if necessary, at the end of every five years, as detailed under 
tramways (permanent way), subject, however, to the special pro- 
visions applicable to tramways (permanent way). 

“Where depreciation allowances other than those for the permanent 
way of tramways are granted, renewals should be carefully dis- 
tinguished, and, if charged against revenue, they should be notified 
to the surveyor, in order that they may be added back in. arriving at 
the income tax liability. 

““* Written-down value’ means original prime cost, plus subsequent 
additions, less all allowances actually granted by the revenue in respect 
of wear and tear. 
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“These proposals are to take effect for the year 1908-1909, and for 
years preceding in cases where claims of depreciation are at the 
present time awaiting settlement. 

“The computations necessary for any future adjustment should be 
duly made, agreed and recorded each year, whether the accounts for 
the particular year under review show any assessable income tax 
liable or not. ; 

““ Where, in any cases, allowances for depreciation have been made 
which are now to be discontinued, and they have not been exhausted 
by renewals already effected, the amount of such unexhausted allow- 
ances should be determined by agreement between the surveyor and 
the corporation, and deducted from the expenditure on future re- 
newals as and when they are effected. 

“All cases of dispute should be referred to the board through the 
chief inspector of taxes.” 


A well-conceived classification of depreciation is that made by 
Leonard Metcalf, Civil Engineer, in a paper on “‘ Waterworks Valu- 
ation and Fair Rates,” etc., read before the American Society of 
Civil Engineers (see Vol. LXIV, 1909, page 16), from which the 
following extract is made: 


“Broadly speaking, this depreciation may be classified under physical 
and functional depreciation, and, in certain cases, perhaps, under a third 
class growing out of expediency or extraordinary external requirements. 
By physical depreciation is meant the actual wear and tear of operation 
upon the structure; by functional depreciation, the obsolescence of the 
structure or its inability, for one reason or another, effectively to meet 
throughout its life the full requirements of the service. Thus the 
structure may suffer total depreciation and be thrown out of service, 
not only because through wear and tear it has reached a condition where 
further expenditures for repairs or attempts to make it suitable for the 
required service would not be economical or expedient, but also because 
recent improvements, or new inventions, new developments and radical 
changes in service, or the demands of one kind or another involving 
sweeping changes in the existing plant, make abandonment necessary.” 


Methods of Calculating Depreciation. — At best, no proper 
estimate of depreciation can be made without personal inspection 
and visual examination; even then the result is but an experienced 
guess backed by broad experience and cultivated judgment. For 
this reason even experts differ very widely in their estimates unless 
they can be induced to work together and form their judgments 
from the same examination and data. 
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When a factory or plant is shut down and no longer working, 
apparatus may fairly be depreciated as low as its scrap value 
for appliances that have passed their usefulness; but when 
machinery is of modern make and still in good condition, a de- 
preciation to a value of twenty or twenty-five per cent is about 
as low as it is fair to go. 

New machinery that has to be valued for a forced sale has 
often been appraised at one half its cost new. 

When a plant is still in operation, a ‘going concern,” and has 
been in working order for a series of years such as would be longer 
than the estimated length of life of the apparatus or machinery in 
use, it would not be fair to depreciate the values to scrap just 
because the estimated life had been exceeded. But where such 
appliances and machinery or other objects have been in daily use, 
a salvage value of twenty or twenty-five per cent would be much 
more fair as the lowest price at which such a machine should be 
appraised. 

One of the most completely worked out schemes for the sal- 
vage or minimum service value of structures and equipment is 
that contained in a Memorandum Regarding Values used for Lives 
of Structures and Equipment gotten out by the Joint Engineering 
Department of the Wisconsin Commissions: following is an ab- 
stract from the memorandum : 


Minimum SERVICE VALUE, 
PER CENT OF REPRO- 


PowrrR PLANT DUCTION Cost 
Steam plant of all kinds, shafting and pipe covering 25 per cent 
Electric generators, motors | Modern type . . 20 per cent 

rotaries Obsolete type. . 15 per cent 
Static transformers (including regulators and com- 
pensators), station type. . . < .<so. 40 per cent 
: as Modern type . 45 per cent 
letet 
Switchboard and wiring comp ete | Giclees ae 
. : Modern type . 80 per cent 
Switchboard instruments, alone Ghaclate te 7 60 ie oe 
Storage batteries . . . 5 ee ae Oe 35 per cent 
Lighting arresters, station fe pate 50 per cent 

Exectric Ligut AND RAILWAY 

Copper wire, weatherproof. . . . . \ Wei 
eight of copper 
Tseacovered cable, underground and reniioad a ee 


170 ENGINEERING VALUATION 


Mintmum Service VALUE, 


E.ectric Ligut AND Ratinway — Continued PER CENT OF REPRO- 
i pucTION Cost 

Poles both wood and iron, anchors and guys. . . 20 per cent 

STAG WRAIOSIEOBDNS es 6 5 6 6 o 6 4 Oo 8 © 25 per cent 

Arc lamps and span equipment . ..... . 20 per cent 

Service and watt meters = 2 3. 2.2 = « .«. 80 per cent 


TELEPHONE EQUIPMENT 


Power plant and wire co subs 22 ve <a ls Moles 25 per cent 
Bolesi %, teary esc) esi es ese he ec COL a0 percep 
IP OMG WARCS fee ees Coeecy ss aoe ice Me Se Sa aes 10 per cent 
COD Delmarcs ac) Seed asknie fo aka ge tm eae ks 25 per cent 
Lead-covered cable, both overhead and underground 25 per cent 
Subscribers sets cqg.4 ceeet cee come 30 per cent 
Gas PLANT 
Purifiers, old type, according to style and condition 25 per cent 
Consumersameters mame seman lone rc hee 70 per cent 


It may be assumed that no class of apparatus will last more 
than one hundred years; that nothing must be depreciated to a 
price lower than its scrap or salvage value, and that no plant 
or class of appliances can be maintained at 100 per cent of its full 
value new. 

Straight Line Method. By far the most commonly used method 
of depreciating machinery and plant is that known as the straight 
line. By this method a length of life of the particular apparatus 
under consideration is estimated and determined by the best 
experience and good judgment available, then this length of life 
divided into 100 will give the rate at which the depreciation is to 
be figured; that is, the rate per cent per annum, or the annual 
rate at which the depreciation is to be computed. If the life of 
an engine is assumed to be twenty years, then its cost new will 
be depreciated one twentieth of such cost each year, or at the rate 
of five per cent per annum on the original cost new. 

While this method is in itself an assumption, yet it does away 
with all side assumptions or guesses as to how much the machine 
is depreciating each individual year. It is the method used by 
many of the public utility commissions, by the courts, most 
generaily by public accountants, and by far the greater majority 
of engineers. 

The Method of Diminishing Values. This plan is the same as 
the straight line method, except that the depreciation is not cal- 
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culated in proportion to the length of life, but at a rate per cent 
assumed as correct for the particular object or machine, computed 
on the diminishing value of the apparatus. That is, for example, 
if a machine cost originally $1000 and the rate of depreciation is 
assumed as 10 per cent, then at the end of the first year the orig- 
inal cost will be reduced 10 per cent, or to $900; the next year 10 
per cent will be deducted from the value at the end of the pre- 
vious year and the new value becomes $810, and so on throughout 
its life. It will be seen that this depreciation gradually diminishes, 
and there will never be a time when the value reaches zero. The 
table following on pages 172 to 175 shows the rate of decrease, or 
rate at any year at various percentages. 

Sinking Fund Method. This plan is based upon the assumption 
that a fund is to be laid aside annually to cover the depreciation. 
At the end of the year a certain amount of money, as determined 
from sinking fund tables, is deposited at interest, this interest is 
annually compounded and the regular contribution is added to it, 
the whole sum drawing interest at the regular rate for the ensuing 
year when, the interest for the year just passed having been added, 
the regular contribution is again made; and so it continues until 
the assumed period of life of the object or apparatus has come to 
an end, when there should be on deposit a sum equal to the first 
cost of the apparatus less the scrap or salvage value. 

Two factors have to be predetermined in this case, first the 
length of life it is presumed that the object to be depreciated will 
last in good serviceable condition or until its usefulness has dis- 
appeared; second, the rate of interest that can be secured for the 
deposits, the interest to be compounded each year at the time 
the annual contribution is made. 
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The compound interest tables shown on pages 177 to 184, as 
Table I, will supply the only figures that are tedious to compute, 
and from the figures shown in this table, all stinKING FUND and 
PRESENT WORTHS can be calculated by the followimg formulas : 

Let r = rate of interest expressed decimally, as, .03, 

1 = life in years, 
n = number of years or term, or age, 
(1 + 7)" = compound interest, 
then 


To find the present worth P of $1.00 at compound interest for a 
term of years : 
Tow “aE 
(+n 


To find the present worth P, of an annual investment of $1.00 
for a term of years : 


To find the investment per annum at compound interest S that 
will produce $1.00 in any term of years, commonly called a 
SINKING FUND: 

16 


VO pres 


To find the amount that an annual investment F of $1.00 at 
compound interest will produce in a term of years: 


jan Sig re 
Tr 


Given the life in years that an object is expected to last ; the age 
in years of the object at the time it is desired to determine its 
condition per cent, and the percentage which the sinking fund is 
drawing, then 


condition per cent = 100 — Lear aE i = joe 


Tables follow on pages 185 to 189 which show the condition per 
cent at 2, 23, 3, 3, 4 per cent interest on the sinking fund. 
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DEPRECIATION 


TABLE II. 


CONDITION PER CENT 


Depreciation Calculated on a Sinking Fund Basis at 2% 


Formula: condition per cent = 100 — [ater] 

L(i+r)'—1 
Yoars Lire a 
o 
2/3|4|516| 8 | 10/12] 14 15] 16/17] 18| 20] 25| 80] 88| 40] 45 | 50 | ~ 
51/67] 76 |81 | 84 | 88| 92 | 93 |94 | 94 |95 | 95 | 95 | 96 | 97 |98)} 98/98/99 }99| 1 
— |44|51/61|68|76| 82/85/87) 88/89 |90|91 | 92 | 94195) 96|97|97|98| 2 
—126/41/51|65|72|77 |81| 82 | 84/85 | 86 | 88| 91 | 92/93 |95|96 |96| 3 
—|21|35|52|62|69|74| 76/78] 79 | 81 | 83/87 |90|91)93/94|95) 4 
—|17/|40|52/|61)67| 70|72| 74) 76| 79| 84) 87 | 89)91|93/94| 5 
—|26|42/ 53/60] 63 | 66 | 68 | 71 | 74 | 80 | 84| 86 |90/91/93)| 6 
14/32/45 |53]| 57/60/63 | 65 |69 | 77 | 82 | 84|88)90|91| 7 
— |22|36|46| 50/54/57 |60|65 | 73 | 79 | 81| 86/88/90; 8 
11 |27|39| 43 | 48/51 |54 | 60 | 69 | 76 | 79 | 84] 86 | 88} 9 
—|18/31)| 32) 41] 45/49) 55/66) 73| 76 | 82| 85 | 87) 10 
9 |} 24] 30/35 139/43 | 50/62) 70} 73 | 80| 83 | 86 | 11 
—|16] 22 |28/33 |37 | 45 |58 | 67 | 70| 78 | 81 | 84 | 12 
8] 15 | 21] 27 | 32/39 | 54/64 | 68 | 76 | 80) 83 | 13 
—| 8/14)/20/25|34]|50/ 61/65] 74| 78 | 81 | 14 
—| 7/13|19|29|46/57/|63/|71| 76/80/15 
—| 7/13|23)42| 54/60] 69] 74| 78) 16 
—| 717/37 | 50| 57 | 67 | 72| 76/17 
—|12/33 |47| 54/65) 70) 75/18 
6 | 29 | 44 | 50 | 62| 68 | 73 | 19 
—|20| 40| 47 | 60| 66| 71) 20 
15 | 36 | 44 | 57] 64] 70) 21 
10| 33 | 40 | 55 | 62 | 68 | 22 
5 | 29 | 37 | 52 | 60 | 66 | 23 
— | 25 | 34| 50 | 58 | 64 | 24 
21/30 | 47 | 55 | 62 | 25 
17 | 27 | 44 | 53 | 60 | 26 
12 | 23 | 42) 51) 58 | 27 
9 | 20 | 39 | 49 | 56 | 28 
5 | 16 | 36 | 46 | 54 | 29 
55| 60 | 65 | 70| 75 | 80 | 85 | 90 | 95 | 100 —112|33| 44/52/30 
99/99 |99|99|99 199 |99 |99 |99| 99} 1 8/30/41 /50) 31 
98 |98|98|99 |99 |99|99 |99|99| 99} 2 4 |27| 38] 48 | 32 
97 |97|98|98|98|98 |99 |99|99| 99] 3 — | 23 | 36 | 46 | 33 
96 | 96 |97|97 |98 |98|98|98)99| 99] 4 20 | 33 | 43 | 34 
95|95/96/97/97|97|98/98/98| 98| 5 17| 30) 41) 35 
94 | 94/95 |96|96 | 97 |97|97|98| 98} 6 15| 27 | 39 | 36 
93 |93|94|95|95 |96|97|97|97| 98| 7 10 | 25 | 36 | 37 
92 |92|93|94/95|96|96|97|97| 97] 8 7 | 22/33 | 38 
91/91/93 |93|94 |95|96 |96|96| 97} 9 4119|31)|39 
90 | 90/92/93 |94|94/95 | 96/96) 97/10 —|17| 29) 40 
13 | 26 | 41 
10 | 24 | 42 
7|21| 43 
3|18)| 44 
—|15/ 45 
12 | 46 
9|47 
6 | 48 
3 | 49 
—|50 
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TABLE III. CONDITION PER CENT 
Depreciation Calculated on a Sinking Fund Basis at 23% 


Formula: condition per cent = 100 — ea 


Yoars Lire 


g 

10} 

2/3/4151] 6|8|10| 12/14] 15/16] 17/18] 20 25| 30| 33 | 40| 45 | 50| ~ 
51)68) 76] 81 | 85) 88 | 91 |93 |94| 95 | 95] 95 | 96 | 96 |97|98)98|99)/99|}99| I 
— |34)52)61)69)|77|82|86|88) 89 |90| 90} 91 | 92|94)95|96|97/98)98| 2 
— |26 | 42) 54|65| 73) 78] 82) 83 | 85) 85} 86] 88 | 91)93)}94)95)96)97) 3 
—|21|38]52/63)]70|75) 78 | 80 | 80 | 82 | 84) 88} 91/92 |94|95)96) 4 

— | 21) 40 | 53|62|68| 71| 73) 75) 77| 79 | 85) 88| 90) 92); 94/95; 5 

—|27 |43 | 53 |61| 64 | 67)| 69] 71} 75 | 81 | 86 | 87} 90)92)94| 6 

14) 33]45|54| 58 | 61) 64 | 66 | 70) 78 | 83) 85) 89)91/92| 7 

— |22)37|47| 52 |55| 58] 61 | 66 | 75 | 80) 83 | 87| 89/91] 8 

11/28/40] 45 | 49 |52| 55/61/71) 77) 80)85|88|90) 9 

—|19|32| 38| 43) 46| 50 | 56| 67 | 75| 78 | 83 | 86) 88) 10 

10 | 25 | 30 | 35 | 40| 44 | 51 | 64) 72) 75) 81 | 85/87) 11 

—|17) 23 | 29 | 34] 38 | 44} 60| 69 | 73 | 80 | 83] 86 | 12 

8} 16 | 22 | 27 | 33 | 49 | 56 | 66| 70) 78] 81 | 85) 13 

—]| 8/15} 21) 26| 35) 52 | 62) 67 | 76) 80/83) 14 

—| 8/14} 20) 30/49 | 59| 65) 73 | 78 | 82| 15 

—| 8] 13 | 24) 43 | 56] 62/71) 76| 80) 16 

—| 7|19)| 39 | 53 | 59 | 69) 75 | 79 | 17 

—| 14) 35 | 50] 56/67/73) 77/18 

7| 30) 46 | 52|65| 71} 75 | 19 

— | 25 | 42| 49) 62 | 69| 74) 20 

20 | 38 | 46 | 60 | 67 | 72 | 21 

15 | 34 | 43 | 57 | 65 | 71 | 22 

11) 31 | 40 | 55 | 63 | 69 | 23 

6 | 26 | 36 | 52 | 60 | 67 | 24 

— | 23 | 32| 50 | 58) 65 | 25 

18 | 29 | 47 | 56 | 63 | 26 

14 | 25 | 44 | 53 | 62 | 27 

9 | 21/41) 51/59 | 28 

5|17| 38] 49 | 57 | 29 

55 | 60 | 65 | 70 | 75 | 80) 85 | 90 | 95 | 100 —|13)|35/|46|55!|30 
OO ON ON 99 OOOO 99) (991,99 (Ooi 9 | 32) 44) 53/31 
98 |98|99 |99 |99 |99/99 |99|99| 99) 2 7| 28) 41) 51) 32 
97/98 /|98/98/99 |99/99|99|99| 99) 3 — | 25 | 38 | 49 | 33 
96 | 97 | 97 |98|98|98|99|99}99) 99} 4 23 | 36 | 46 | 34 
95 | 96 | 97 |97|98|98)98)/98/99| 99) 5 19 | 33 | 44 | 35 
94/95 | 96 )97 )97)97)98/98/98| 99] 6 15 | 30| 42 | 36 
93 | 94 | 95 | 96 | 96 |97}97|98)98) 98} 7 11 | 27 | 39/37 
92 |94 |) 94 |95/96/96|97197/98| 98] 8 8 | 24 | 36 | 38 
91/93 |94/95|95|96|97)97|97| 98] 9 4) 21/34) 39 
91 | 92 | 93 | 94) 95|96|96|97|97)| 97) 10 —|17| 31) 40 
14 | 28) 41 

11 | 25 | 42 

7 | 23 | 43 

4 | 20) 44 

— | 16] 45 

13 | 46 

10 | 47 

7/48 

4| 49 

—| 60 
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TABLE IV. CONDITION PER CENT 
Depreciation Calculated on a Sinking Fund Basis at 3% 
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Ch 

Formula: condition per cent = 100 — Wenig 

(1+ r)'-1 
Yuars Lire a 
= o 
2|3|4 |5]|6| 8 |10/12| 14] 15|16| 17/18] 20| 26] 80| 88| 40 | 45 | 50 | * 
51|68/ 76) 81} 85] 89 |91|93} 94} 95 | 95 |95 | 96 | 96/97 |98|98|99|99|99)| 1 
— |34/51 | 62 | 69| 77/83/86) 88| 89 |90|91 | 91/92)94|96|96|97|}98|98| 2 
— |36 | 42 | 52]65|72|78 | 82) 84 | 85 | 86|87|89 |92|94|94)96)97|97)| 3 
—|21/35 | 54/64/70} 76) 77/79 |81|82/84/89)}91|92|94|96) 96) 4 
—|18) 40| 54|62)| 69) 71| 74) 76) 77) 80| 86| 89|90/93/94/95) 5 
—-|27 | 43 | 55 | 62] 65 | 68 | 70 | 72 | 76 | 82 | 87] 88}91/93|94) 6 
14 | 32 |46 | 55| 59 | 62 | 65|67)|71| 79 |84|86]90/92/93) 7 
—|22/37|48)| 52/56 |59 |62|67| 76] 81/84/88/91|/92| 8 
12/29 | 41} 4650] 53 | 57 | 62 | 72|79|82|87/89|91)| 9 
—|19| 33) 38/43 | 47| 51|57| 69/76/79) 85| 88) 90| 10 
10| 25| 31 |37 | 41 | 45 | 52| 65 |73| 77] 83} 86| 89} 11 
—|17] 23 |30|35|40| 47) 61 | 70| 74/81/85) 87 | 12 
9| 16 | 23 | 28 | 33 | 42 | 58/67 | 72/79 | 83 | 86 | 13 
—| 8}15}21)27)|36/53 | 64) 69 | 77/82) 85/14 
—]| 8|14| 21) 30) 49/61) 66/75) 80| 84| 15 
—j| 7|14]25)|45 |57| 64} 73 | 78| 82|16 
—| 8/19/41|54/61] 71| 76] 81/17 
—|13/36/51]57)69)| 75) 79 | 18 
7|31|47 | 54] 67 | 73} 78/19 
—|26| 43] 51/64/71| 77| 20 
21/40 | 48 | 62| 69 | 75) 21 
16 | 36 | 45 | 60 | 67 | 73 | 22 
11 | 32) 41) 57/65) 71) 23 
6 | 28 | 87] 54| 63 | 70 | 24 
—|24| 34] 52/61/68) 25 
19/30/49 | 59 | 66 | 26 
14/26 | 46 | 56 | 64| 27 
10 | 22 | 44 | 54) 61) 28 
5]18| 40] 51] 60| 29 
55| 60 | 65 70 | 75 | 80 | 85 | 90 | 95 | 100 —1!14/37/ 49/58/30 
99 |99 |99 |99|99 |99|99/99|99; 99) 1 9 | 34/46] 55|31 
99/99 |99 |99|99|99|99|99|99|99) 2 5/30] 44| 54 | 32 
98/98 |98|99/99|99}99|99|99| 99} 838 —|27|41| 51/33 
97 |97|98)|98|98|99|99|99|99) 99] 4 24 |38| 49 | 34 
96!97|97|98|98|98)99)99|99| 99] 5 20 | 35/ 46 | 35 
95 | 96 | 97 |97 |98|98/|98|99|99| 99] 6 17 | 32 | 44| 36 
94|95|96|97|97/98|98|98/99| 99} 7 12| 28/41/37 
93 |95|95|96|97|97|98|98/98| 99} 8 8 | 25) 39 | 38 
93 |94|95 |96|96|97\97/98/98] 98} 9 4 | 22| 36| 39 
92/93 | 94) 95) 96 | 96) 97 | 97) 98} 98) 10 —|19]| 33) 40 
16} 30/41 
11| 27 | 42 
8| 24 | 43 
4|21|44 
—|18| 45 
14 46 
11/47 
7\48 
4|49 
| 1X0) 
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TABLE V. CONDITION PER CENT 


Depreciation Calculated on a Sinking Fund Basis at 33% 


ae i+pr)"-1 
Formula: condition per cent = 100 — (alg ee 
: eat 
Years Lire 4 
o 
9|3|\4 |6 16 | 8 | 10/12) 14 15 |16 | 17/18 | 20 | 25|80| 88 | 40 | 45 | 50 | * 
51/68] 76/81 | 85/89 | 91 97/94] 95 195/96 |96|97/97|98|98|98)99|99| I 
~_ 135 |52)|62|69| 78} 83 |86|89]| 90 |91/91 | 92)93 | 95 96|97/98|98/98| 2 
__|96|42153167|74| 79 | 82| 84 |85|87)87) 89) 92/94) 95 96|97/98| 3 
—|21|137153|64|71176| 78 |80)|81 | 83 | 85] 89 |92|93 | 95|96)97) 4 
—_|19|41)55/63|70| 72/75/77) 78) 81|86|90/91/94|95)96| 5 
—|28|44|55163| 66 |69|71|73| 77/83 | 87) 89|92|94/95)| 6 
14133 147/56) 60 | 63 | 66 | 68 | 72|80|85|87|91)93)94| 7 
—}23|38|49| 53 |57/60/63 |68|77|82/85|89|91/93) 8 
12|29141| 46 151155158164) 74] 80] 83 |88|90)92)} 9 
—|20|33) 39|44|48|52|59|70| 77/81) 86| 89 | 91 | 10 
11131] 32137148 |47| 54/66] 75 | 78|84| 88|90}11 
—1]|17| 24130135) 4048/62) 72| 76) 83 | 86 | 89 | 12 
8] 16 | 23 |29 134/43 |59 |69| 73) 81) 85] 88) 13 
—| 8|15|22128)38)55/66| 71) 79 | 83 | 87| 14 
—| 8|15|22|32|51|63/68|77| 82) 85/15 
—| 8/15|26|46|60|65| 75) 80| 84) 16 
—| 7)|20)|42)|56| 62) 73 | 79|83|17 
—|13/37|53|59| 71) 77) 81/18 
6|32)49 | 56) 69) 75| 80/19 
—|27|\45|53|67|73| 78 | 20 
22\41| 50) 64) 72) 77) 21 
18/37 | 46 | 62 | 70) 75 | 22 
12|33 | 43 | 59 | 68 | 74 | 23 
6 | 29139 | 57 | 65 | 72 | 24 
—|25|36| 54) 63) 70) 25 
20/32/51) 61/68 | 26 
15 | 26 | 48 | 59 | 67 | 27 
10 | 23 | 45 | 56 | 65 | 28 
5|19)42| 54) 63 | 29 
55 | 60 | 65| 70 | 75| 80 | 85 | 90 | 95 | 100 —_|14| 40] 51/61/30 
99 | 99 |99 |99 | 99 |99 |99 |99 |99] yy 1 10| 36) 49) 59) 31 
99 |99 199/99 |99 | 99 | 99 | 99} 99) 99 2 5 | 33 | 46 | 56 | 32 
98/98] 99/99] 99 |99 |99 | 99 |99| 99 3 —|29 | 43 | 54/33 
98/98 | 98/99 | 99 |99] 99 |99} 99) 99 4 25 | 40 | 52 | 34 
97 |97/98| 98/98/99 |}99|99|99| 99} 5 21/37) 49) 35 
96 | 97 |97|98/98 |98 | 99 |99 | 99] 99 6 |: 17 | 34| 46 | 36 
95/96 |97/|97|98|}98|98|99199} 99) 7 13 | 30 | 44 | 37 
95/95 |96|97|97|98 | 98}|98|99| 99] 8 9 | 27 | 41 | 38 
94/95 |96| 96/97/98 }98|98|99| 99} 9 4 | 24) 38] 39 
93|94/95|96/97/97) 98/98/98] 99 | 10 —| 20/35) 40 
17/32) 41 
13 | 29) 4 
8 | 26 | 43 
5 | 23 | 44 
—)19|45 
1546 
8|47 
8|48 
4)49 
—|50 
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TABLE VI. CONDITION PER CENT 
Depreciation Calculated on a Sinking Fund Basis at 4% 


Formula: condition per cent = 100 — eer 
(fap ri 


Years Lire 


AGE 


— | 26 | 42 | 53 | 66 | 74 | 79 | 83 | 84] 86 | 87) 88 |90)93|94|95|97/97)98 


68 | 76 | 82 | 85 | 89 | 92 | 93 |95 | 95} 95 |96 | 96 97 98 | 98 | 99 | 99 | 99 | 99 
52 | 62 | 69 | 78 | 83 | 86 | 89 | 90) 91) 91 | 92 | 93 | 95 | 96 | 97 | 98| 98 | 99 


— 
co 
ns 
= 
o 
oa 
for) 
nS 
—J 
(=) 
=<] 
oo 
Jj 
oa 
J 
<j] 
J 
ie) 
(oe) 
bo 
[ee} 
J] 
co 
Oo 
© 
bo 
co 
— 
co 
for) 
© 
for) 
OWONOaPWNeE 


60 | 65 | 70 | 75 | 80 | 85 | 90 | 95 | 100 —|15/|41/54/63)30 
99 |99 | 99 | 99 | 99 |99 9999) 99; 1 11/38] 51)61/31 
99 |99|99 | 99 | 99 |99 |99|99| 99} 2 5 | 34] 48 | 59 | 32 
99 |99 | 99199 | 99 | 99 |99|99| 99} 3 — | 30/45 | 57} 33 
98 199 |99 | 99 |99 |99|99)}99| 99} 4 26 | 42 | 54 | 34 
98/98/98 |99|99|99|99)99| 99) 5 22 |39|52)| 35 
97 |98 | 98/99 |99 |99|99|99}99| 6 18 | 36 | 49 | 36 
97 |97|98| 98 |99 |99|99 |99) 99| 7 14 | 33 | 46 | 37 
96 |97 | 97 |98|98|99 |99|99| 99) 8 10 | 29 | 44/38 
96 |96 | 97 |98 | 98 |98/99|99| 99) 9 5 | 26 | 41 | 39 
95|96|97/|97 |98|98|99/99| 99) 10 — | 21/38) 40 
18 | 35} 41 

14) 31) 42 

9 | 28| 43 

5 | 24 | 44 

—| 21) 45 

17 | 46 

13 | 47 

9| 48 

4| 49 


190 ENGINEERING VALUATION 


The sinking fund method is coming more into use all the time in 
connection with public utility properties, as a deposit of actual 
funds that can be called upon at any time to cover the cost of 
renewal inspires confidence in the public mind that the property 
will by kept up to the standard. 

One argument against depositing this fund outside the company’s 
business is, that in case the company wishes to borrow money it 
is a legitimate query as to why it does not make use of the fund 
already on deposit. 

Another argument against depositing funds outside is that or- 
dinarily more money can be made by keeping the money in use 
than in depositing it in a fund even at compound interest. Again, 
in case a property is being appraised for establishment of rates, 
the value of funds deposited for renewals should not be included, 
as these funds have already been earned from the public, and 
including them in a valuation would be requiring the public to 
pay dividends on money already paid in by it. 

In case no fund is deposited but the money is kept in the busi- 
ness as an accumulating surplus against which depreciation or re- 
newals can be charged, it is policy to divide the surplus account 
into renewal fund surplus and general surplus. In large corpo- 
rations doing a great amount of business and with many plants 
in widespread localities it is not customary to establish funds 
for depreciation to which regular deposits shall be made, but to 
appropriate certain amounts each year to pay for renewals and 
replacements, and the amount so appropriated will depend upon 
the earnings of the past period and upon the amount of property 
necessary to be replaced, or renewed. 


Rates of Depreciation. — The rates of depreciation depend upon 
so many factors that they have to be set arbitrarily. The fact 
is that the actual life of all apparatus, buildings, etc., depends 
so much on the location, the original quality, the kind of usage to 
which they are put, the amount of money expended for repairs and 
the promptness with which repairs are made, that the use of any 
one rate becomes out of the question, so that rates must be made 
taking into consideration all these factors, and even then of neces- 
sity they must be of an arbitrary nature. 

The rates most often used are 5 and 10 per cent, or a life of 
20 and 10 years, but these rates are ordinarily applied to full 
plants and only currently to specific objects. Take, for ex- 
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ample, a Babcock and Wilcox boiler. This boiler can never be 
wholly depreciated, for it is repairable or renewable in all its parts 
each in its own good time, while with a horizontal return tubular 
boiler, when the shell is gone the whole boiler has to be abandoned. 
And yet we ordinarily depreciate either boiler at the rate of 5 
to 10 per cent per annum on the original cost. 

It is doubtful if any one in business at present has ever seen a 
worn-out Corliss engine, and yet it is common to depreciate any 
of them at the rate of 5 per cent on the original cost. The writer 
has always held that when there is little chance for obsolescence 
or supersesston a Corliss engine could be depreciated equitably 
at a very low rate, for the reason that by boring out the cylinder 
or even replacing it entire, adding new valve mechanism, babbitt- 
ing the bearings and cross-head, it could be made for all practical 
working purposes as good as new, and all at a very limited cost, 
and then only at very long intervals. 

Machine tools depreciate very slowly with ordinary use, and yet 
in large factories might have to be superseded due to obsolescence 
much oftener than for decrepitude. So rates must be set by judg- 
ment alone. On a railroad there is so much that appreciates that 
it often becomes doubtful if the appreciation does not in a great 
measure balance the depreciation. The right of way and other 
real estate is bound to rise in value, the solidification of the road- 
bed certainly does not depreciate it, and the advance in value of 
terminals is apt to be constant and in many places of a consider- 
able amount. The depreciation of rails, ties and special work is, 
however, so great that some fund should be provided for renewing 
them as they wear out. This wearing out is not true depreciation, 
but is wear and tear, and as such should be chargeable in operat- 
ing expense or a special fund, and in the case of special work which 
wears out quickly and irregularly, so that only comparatively 
small amounts come due at any set time this can be done without 
calling too heavily on the finances. It is quite feasible to value 
special work for an appraisal on the 50 per cent or cycle basis; 
that is, deducting the scrap value, the true value of all the special 
work would be one half the remaining value. But in the case of 
rails, unless in a very large system, the annual renewals of rails 
and ties will call rather heavily on capital, until such time as the 
yearly average renewals are of substantially the same amount, 
when the charge can be made direct to operating expense for wear 
and tear, instead of to a renewal fund. The rates of depreciation 
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therefore cannot be equitably adjusted until such time as the 
average wear can be calculated for the whole railroad. Rails and 
ties in the much traveled portions of cities seldom last for a 
greater period than ten years, while in the suburbs twenty or 
thirty years’ life may be expected. One method of computing 
the life of a rail is to base the wear and life on the fact that 
11,000,000 to 13,000,000 wheel movements over a rail will wear 
it down one quarter of an inch. This rate of wear has been sub- 
stantiated by tests in several large cities. 

In Massachusetts, the Gas and Electric Light Commission has 
established a rate for application to the property owned by Mu- 
nicipal Electric Light plants in order that a uniform charge may 
be used. This rate is specified as 3 per cent depreciation on the 
cost of all plant, exclusive of land and water power appurtenant 
thereto. ; 

The Wisconsin Commissions use a method for determining the 
“condition per cent” that gives results based upon the sinking 
fund method of depreciation. The Joint Engineers Department 
has worked out a series of curves and tables for lengths of life 
as high as one hundred years. 

By this method it is assumed that during the early life of the 
object depreciated the decrease in value will be at a rate some- 
what slower than in the later period, or, that the depreciation will 
increase in amount at an ever increasing rate, becoming very con- 
siderable during the last part of the existence of the object. 

The tables on pages 185 to 189 give the condition per cent for 
any elapsed period for any length of life up to 50 years, and the 
percentages are still further controlled by a statement of the actual 
physical condition as learned from a visual examination by the in- 
spector who checks the list in the field. This physical condition is 
shown in the field notes as “G,” good; “F,” fair; “P,” poor; 
and the “condition per cent” is taken from the table direct for 
“G”; 10 per cent is deducted from the amount shown in the table 
for “F”; and 20 per cent is deducted for “P.” 

The ‘condition per cent’? thus found is used to state the 
depreciated condition of property in place of the direct age of 
the object, as by the straight line method which is calculated 
in direct proportion to the total length of life accorded the 
object. 

For example, an engine being accorded a life of thirty years, of 
which fifteen years had elapsed, would be given a value due to 
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50 per cent of its total life by the straight line method, whereas 
if the “condition per cent” were applied, a considerably greater 
value would be given for the remaining life of the engine if, on 
visual examination, it was found to be in “good” condition. 

The Wisconsin Railroad Commission has covered the regular 
plants by giving as the average life of electric railways 18.02 years, 
electric light plants 17.46 years, telephone plants 11.24 years. 

In a paper read at the Convention of the American Institute 
of Electrical Engineers in Chicago, June, 1911, Henry Floy 
gave the following compilation of rates which have the added 
value that they have been accepted by some body in authority. 
They do not include maintenance, but cover theoretical deprecia- 
tion. The list applies especially to electric railways, but many 
items would also be found in other industries. 

Rates of depreciation charged for factories are so dependable 
upon use, location, rate of profit for the year and other factors 
that it is useless to state any that will apply to all or any factory 
or contents. In many industries the rate of depreciation that is 
drawn off depends on the profits made during the year, large 
amounts being written off for years of heavy net earnings and 
little or nothing being charged during years of light profit. In 
fact, it may be said that depreciation in many factories is not cal- 
culated by regular rates, but is written off in the shape of a lump 
sum, of any amount such as may be warranted by the year’s profits. 

In a lease of the North and West Chicago Street Railroad 
Companies to the Chicago Union Traction Company, it was pro- 
vided, among other things, that there should be deducted from the 
gross income ‘“‘a reasonable charge for depreciation of the plant 
and equipment” and, exception having been taken by the lessor 
companies to the deduction made by the lessee company under 
this head, and the lessee company being at the time in the 
hands of a receiver, Messrs. Stone and Webster of Boston were 
retained by the court to report what would be a reasonable 
deduction for depreciation. 

The provision for depreciation recommended by the engineers 
was equivalent to 5.59 per cent of the original cost in the case of 
the North Chicago lines and 5.68 per cent of the original cost in 
the case of the West Chicago lines. The total charge in respect of 
maintenance and depreciation recommended by them was equiva- 
lent to 21.77 per cent and 23.70 per cent of the gross earnings of 
the North and West Side lines respectively. 
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APPROVED RATES USED IN ESTIMATING THEORETICAL DEPRECIATION 
By Henry Floy, Trans. Am. Inst. E. E., June, 1911 


(Maintenance not included) 


DEPRECIATION 
PER CENT PER 
PROPERTY YEAR AUTHORITY 
SrraicHT LINE 
Aérial Lines ... . 5 St. Louis P. S. C. 
INT IETS ay Oy OAc 5 Wisconsin R. R. C. 
Air Compressors 6 4-5 Traction Val. Comm. 
ArciLamps=.. 5. «16 63 Wisconsin R. R. C. 
15 Arbitrators 
8 St. Louis P. S. C. 
Belling mater esta 5 Wisconsin R. R. C. 
GGG 3 6B bs 33-4 Traction Val. Comm. 
10 B. J. Arnold 
(Water tube) .. . 5 Henry Floy 
(Fire tube) en 31-62 | Wisconsin R. R. C.1 
(Water tube) ... 5 Wisconsin R. R. C.1 
(iiretube)) 7.) <7 10 Arbitrators 
6% St. Louis P. 8. C. 
Bonds Oia Sr Dede Seed 5 Traction Val. Comm. 
50% 


wearing value 


5 
Breeching and Connections 33-10 
Buildings (Brick). . . 13 
2 
2-4 
QR) 6 6 6 oH 6 2 
2 
Cables 
Underground (high 
tension) . < «= « 5 
Underground (low 
tension) 50% mainte- 
nance cost 
(Aérial lead covered) . 62 
(Underground lead 
covered) els 4 
(Underground  jead 
covered) . ... 5 
Coal and Ash Handling 
Machinery .... ra 
5 
10 


Henry Floy 
Wisconsin R. R. C. 


Traction Val. Comm. 
Traction Val. Comm. 


E. G. Connette 


Wisconsin R. R. C. 
Arbitrators 


St. Louis P. S. C. 


Henry Floy 


Henry Floy 
Wisconsin R. R. C. 


Wisconsin R. R. C. 


St. Louis P. S. C. 


Traction Val. Comm. 


Henry Floy 
Wisconsin R. R. C. 


REMARKS 


Union Elec. L. & P. Co. 


Chicago Con. Tract. Co. 


Street Lighting Contro- 
versy, Atlanta, Ga., 1899. 
Union Elec. L. & P. Co. 


Chicago Con. Tract. Co. 

Coney Island & Brooklyn 
adopted by P.S.C., N.Y. 

3d Ave. Case, adopted by 
P2SiC5uN.N. 


Street Lighting Contro- 
versy, Atlanta, Ga., 1899. 

Union Elec. L. & P. Co. 

Chicago Con. Tract. Co. 


3d Ave. Case, adopted by 
Br Sa Cu Nave 


Chicago Con. Tract. Co. 

Chicago Con. Tract. Co. 

3d Ave. Case, adopted by 
PASC ONGYS 


Street Lighting Contro- 
versy, Atlanta, Ga., 1899. 
Union Elec. L. & P. Co. 


3d Ave. Case, adopted by 
12, FS (a NENG 


3d Ave. Case, adopted by 
P.S.C., N.Y. 


Union. Elec. L. & P. Co. 


Chicago Con. Trac. Co. 
3d Ave. Case, adopted 
PYAR Su CoNave 


1 For electric light stations; for waterworks the Wisc. R. R. Comm. uses 5 and 4, 
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APPROVED RATES USED IN ESTIMATING THEORETICAL DEPRECIATION 


By Henry Floy, Trans. Am. Inst. E. E., June, 1911 


(Maintenance not included) 


PROPERTY 


DEPRECIATION 
PER CENT PER 
YEAR 


Srraicut LIne 


AUTHORITY 


REMARKS 


Condensers . .. .» 


Conduitseem tee 


Cross Arms . . 
Engines (Steam) 
(Steam) suite est se 


(Steam) .. 


(Gas\ere ann so leone 
(Steam, slow speed) 
(Steam, high speed) 


Feeders cherie oct 
(W. P. Insulation) 


Foundations — Machinery 


Fuel Oil Handling Ma- 
chinery 
Generators 


(Modern type) . 
(Obsolete type) 
(Steam turbo) 


4 
5 


Dependent on 
observed wear 
65 
Same as life of 
apparatus 
supported 
Same as life of 
apparatus 
supported 


Traction Val. Comm. 


B. J. Arnold 
Henry Floy 


Wisconsin R. R. C. 
Arbitrators 


St. Louis P. S. C. 
Henry Floy 


Wisconsin R. R. C. 
St. Louis P. 8. C. 
Wisconsin R. R. C. 


Traction Val. Comm. 


B. J. Arnold 
Henry Floy 
Wisconsin R. R. C. 
Wisconsin R. R. C. 
Wisconsin R. R. C. 
Arbitrators 

St. Louis P. S. C. 


Traction Val. 
Wisconsin R. R. C. 


Traction Val. 


Henry Floy 


Traction Val. 
Traction Val. 
B. J. Arnold 


Henry Floy 


Wisconsin R. 
Wisconsin R. 
Wisconsin R. 
Arbitrators 


R. 
R: 
R. 


Cree 


St. Louis P. S. C. 


Comm. 


Comm. 


Comm. 
Comm. 


Chicago Con. Tract. Co. 

Coney Island & Brooklyn, 
adopted by P.S.C., N.Y. 

3d Ave. Case, adopted by 
P.S. C., N.Y. 


Street Lighting Contro- 
versy, Atlanta, Ga., 1899. 

Union Elec. L. & P. Co. 

3d Ave. Case, adopted by 
Pass OlmNEYe 


Union Elec. L. & P. Co. 


Chicago Con. Traction Co. 

Coney Island & Brooklyn, 
adopted by P. 8. C., N.Y. 

3d Ave. Case, adopted by 
PasaCauNeyve 


Street Lighting Contro- 
versy, Atlanta, Ga., 1899. 
Union Elec. L. & P. Co. 


Chicago Con. Trac. Co. 


Chicago Con. Trac. Co. 


3d Ave. Case, adopted by 
RES Gay ING 


Chicago Con. Tract. Co. 

Chicago Con. Tract. Co. 

Coney Island & Brooklyn, 
adopted by P.S. C., N.Y. 

3d Ave. Case, adopted by 
P287Ca N.Y; 


Street Lighting Contro- 
versy, Atlanta, Ga., 1899. 
Union Elec. L. & P. Co. 
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ENGINEERING VALUATION 


APPROVED RATES USED IN ESTIMATING THEORETICAL DEPRECIATION 


By Henry Floy, Trans. Am. Inst. E. E., June, 1911 


(Maintenance not included) 


PROPERTY 


DEPRECIATION 
PER CENT PER 
YEAR 


SrraicHt LINE 


AUTHORITY 


Heaters hie 12 
(Feed water, closed) 
(Feed water, open) 

Meters 
(Electric switchboard) 
(Electric service) 
(Electric) ee 

Motors (Railway) 
(Railway) 


(Railway) 


(Railway) . 


Paving 


Piping and Covering . 


Poles (Steel) 
(Wood ir concrete) 
(Wood in earth) 
(Iron) . 
(Wooden) 


Pumps 


(Small steam) 


Rolling Stock 
(Open ear bodies) . 


By inspection 
5 


5 
10 


50% wearing 
value 


50% 


colt 


on 


Traction Val. Comm. 


Wisconsin R. R. C. 
Wisconsin R. R. C. 


Wisconsin R. R. C. 
Wisconsin R. R. C. 
St. Louis P. S. C. 


Traction Val. Comm. 


B. J. Arnold 
Henry Floy 


Wisconsin R. R. C. 
Arbitrators 


B. J. Arnold 


Henry Floy 


Traction Val. Comm. 


B. J. Arnold 
Henry Floy 


Wisconsin R. R. C. 
Arbitrators 


St. Louis P. 8. C. 
Henry Floy 


Wisconsin R. R. C. 
Wisconsin R. R. C. 
Wisconsin R. R. C. 
Arbitrators 


Traction Val. Comm. 


B. J. Arnold 
Henry Floy 


Wisconsin R. R. C. 
Arbitrators 


St. Louis P. S. C. 


Traction Val. Comm. 


REMARES 


Chicago Con. Tract. Co. 


Union Elec. L. & P. Co. 

Chicago Con. Tract. Co. 

Coney Island & Brooklyn, 
adopted by P.S.C., N.Y. 

3d Ave. Case, adopted by 
PesaGs Nae 


Street Lighting Contro- 
versy, Atlanta, Ga., 1899. 


Coney Island & Brooklyn, 
adopted by P. S.C., N.Y. 

3d Ave. Case, adopted by 
PSs C2N.Ve 

Chicago Con. Tract. Co. 

Coney Island & Brooklyn, 
adopted by P. 8S. C., N.Y. 

3d Ave. Case, adopted by 
Pi S2G., Nix. 


Street Lighting Contro- 
versy, Atlanta, Ga., 1899. 

Union Elec. L. & P. Co. 

3d Ave. Case, adopted by 
1ehiteh (Opn INNS, 


Street Lighting Contro- 
versy, Atlanta, Ga., 1899. 

Chicago Con. Tract. Co. 

Coney Island & Brooklyn, 
adopted by P.S.C., N.Y. 

3d Ave. Case, adopted by 
aS Cai Nek 


Street Lighting Contro- 
versy, Atlanta, Ga., 1899. 
Union Elec. L. & P. Co. 


Chic. Con. Tract. Co. 
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APPROVED RATES USED IN ESTIMATING THEORETICAL DEPRECIATION 
By Henry Floy, Trans. Am. Inst. E. E., June, 1911 


(Maintenance not included) 


PROPERTY 


DEPRECIATION 
PreR CENT PER 
YEAR 


Straight Line 


AUTHORITY 


(Open trailer bodies) . 
(Closed car bodies) 


(Trucks) 


(Closed and open ears) 


(Trucks) 


(Car bodies and equip- 


ment) 
Stack . 
(Steel) . 


Stokers 
(Fixed parts) 
(Moving parts) 
Storage Batteries 


Switchboard and Wiring 


(Modern type) . 
(Obsolete type) 


Telephones . . . 
Track (Rail joints) 
(Ties) . 
(Rails) 


(Special work) 


(Straight and special 


work) 


(Straight and special 


work) 


(Special work) 

(Straight track) 
Transformers 

(Station service) 


Turbines 
(Steam) 
(Water) 
(Steam) 


Cleo 


Dependent on 
observed wear 
Dependent on 
observed wear 


50% wearing 


value 
wearing 
value 


50% 


Traction Val. Comm. 
Traction Val. Comm. 
Traction Val. Comm. 
B. J. Arnold 


B. J. Arnold 


Henry Floy 


Wisconsin R. R. C. 
Tract. Val. Comm. 
B. J. Arnold 


Tract. Val. Comm. 
Tract. Val. Comm. 
Henry Floy 


Wisconsin R. R. C. 
St. Louis R. R. C. 
Traction Val. Comm. 
B. J. Arnold 


Henry Floy 


Wisconsin R. R. C. 
Wisconsin R. R. C. 
St. Louis P. 8. C. 

Wisconsin R. R. C. 
Tract. Val. Comm. 
Tract. Val. Comm. 


Tract. Val. Comm. 


Tract. Val. Comm. 


B. J. Arnold 


Henry Floy 

Wisconsin R. R. C. 

Wisconsin R. R. C. 
Cc 
Cc 


Wisconsin R. R. 
Wisconsin R. R. 
St. Louis P. 8. C. 


Wisconsin R. R. C. 
Wisconsin R. R. C. 
St. Louis P. 8. C. 


REMARKS 


Chic. Con. Tract. Co. 

Chic. Con. Tract. Co. 

Ch .Con. Tract. Co. 

Coney Island & Brooklyn, 
adopted by P. 8. C., N.Y. 

Coney Island & Brooklyn, 
adopted by P.S.C., N Y. 

3d Ave. Case, adopted by 
PYSuGaeNeys 


Chicago Con. Tract. Co. 
Coney Island & Brooklyn, 
adopted by P.S. C., N.Y. 


Chicago Con. Tract. Co. 

Chicago Con. Tract. Co. 

3d Ave. Case, adopted by 
B.SsG2 Ne Ye 


Union Elec. L. & P. Co. 

Chicago Con. Tract. Co. 

Coney Island & Brooklyn, 
adopted by P.S. C., N.Y. 

3d Ave. Case, adopted by 
Pia OruNawe 


Union Elec. L. & P. Co. 


Chicago Con. Tract. Co. 
Chicago Con. Tract. Co. 


Chicago Con. Tract. Co. 


Chicago Con. Tract. Co. 


Coney Island & Brooklyn, 
adopted by P.S.C., N.Y. 

3d Ave. Case, adopted by 
1 yess (Opal ia 


Union Elec. L. & P. Co. 


Union Elec. L. & P. Co. 
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PROPERTY 


DEPRECIATION 
PrrR CENT PER 
YEAR 


Straight Line 


AUTHORITY 


Wire 


Trolley 


Trolley 


Trolley 


Trolley 


Trolley 


Trolley 


Weatherproof . 


Weatherproof . 
Weatherproof . 


Allowance of 
80.5 lbs. per 
1000 ft. for 
wearing value 
of No. 0 wire 
Allowance of 
106.8 lbs. for 
No. 00 
From observa- 
tion 
No. 0, under 
1 min. head- 
way 50% 
No. 00, under 
1 min. head- 
way 40% 
No. 000, under 
1min. head- 
way 334% 
50% mainte- 
nance cost 


61 % 


73% 


Tract. Val. Comm. 


Tract. Val. Comm. 


B. J. Arnold 


Wisconsin R. R. C. 


Wisconsin R. R. C. 


Wisconsin R. R. C. 


Henry Floy 


Wisconsin R. R. C. 


Arbitrators 


ENGINEERING VALUATION 


REMARKS 


Chicago Con. Tract. Co. 


Chicago Con. Tract. Co. 


Coney Island & Brooklyn, 
adopted by P.S.C., N.Y. 


3d Ave. Case, adopted by 
PSs Cees 


Street Lighting Con., At- 


lanta, Ga., 1899. 


In the Milwaukee Three-Cent Fare case, a number of engineers 
testified as to rates of depreciation, and these have been tabulated 
in comparison with rates specified by other engineers and com- 


panies. 


The table follows: ° 


RATES OF DEPRECIATION COMPARED FOR THE MILWAUKEE CASE 


Coo.ry-BrEeGs-STaRRET- Grienen Orri- enor 
PENCE CIALS 
- oO [o} ones . 
Milwaukee Three-Cent a a S iS S re § pene 
Case 2.0 a sole enna 
ao . 29 4 4 Cases 
PO Wo ae | aa 

Buildings 
Improvements . 4&2 2 2 2 2 3 
Track, Main Su S20 8 vires 7.2 7.5 | Rl. Wear Sub.-5 
Special Work 12.5-7 URS 7.2 12 10 years 
Paving LOW) E825) 8 10-4 | 10-4 10 10-25 Grt. 
Cars, Bodies and Airuoks 8 | 6.66 | 6 | 6.66-5 5 5 7.5 | As Shown 
Electrical Equipment 8.5 8.5-63 | 8.5-62 | 6 12-25-30 
Electrical Distribution . 88:5 if 7.5 
Poles — Iron 25 5 5 2.5 
Poles — Wood 83-63 7.5 
Overhead Equipment 20 Total 
Wiring, ete. . 5 14-10} 14-10 
Feeders and Cables 4 5 1} 


RATES OF DEPRECIATION COMPARED FOR THE MILWAUKEE CASE— 


Power Plant 
Cranes 
Engines . 
Boilers 
Stacks 


Stokers 
Economizers 
Breechings . 
Pumps ees 
Piping and Covering . 
Heaters of Sarees 
Coal and Ash Machinery 
Generators . 
Switchboards 
Storage Batteries . 
Foundations 
Storage Bins 
Shop Tools 
ehineryaunin a me oe 
Furniture and Fixtures . 
Telephone System 
Horses and Wagons . 
Miscellaneous . 


and Ma- 


Continued 
pe Hen Orrt- Neesetin 
ENCE CIALS 
He |Sey las Chicago 
Milwaukee Case ES) ewe B 3 o Appraisals 
EN) aCe ee! 4 Cases 
DO |Pae |as 
8 5 2 
2 
6.66-5 6.66 5 5 3-5 
8.5-63 6.66 5 7.5 | 3% 
Steel-7 
Brick-3 
25 Total 
5-10 
10-Steel 
5 
5 6.66] 5 7.5 | 34 
3 
20 6.66 5 10 i 
5 6.66 5 qo \o 
2 6.66 6 5 2 
6.66 5 10 
6 
3-10 
8 7 | 10-34 5 2 7.5 | As Shown 
8 5 5 As Shown 
7.5 
10 5 As Shown 
i) 


The following table shows the rates used by Marwick, Mitchell 
& Co., a prominent firm of accountants, in the appraisal of a large 
street railway system. 


RATES OF DEPRECIATION, EXCLUSIVE OF MAINTENANCE CHARGE 
Office furniture and fixtures 


Buildings 


Wagons and horses 


Roapway 


Rails in city streets. . . .. . 
Rails in country roads 

Rails in private right-of-way . 
Substructure in city streets 
Substructure in country roads 
Substructure in private right-of-way 


Special work 


PAVING 
Block 
Asphalt 
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5.0 per cent 
2.5 per cent 
10.0 per cent 


4.5 per cent 
3.5 per cent 
3.5 per cent 
4.5 per cent 
7.0 per cent 
10.0 per cent 
9.0 per cent 


2.5 per cent 
7.0 per cent 
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PAVING 


Brick, macadam, etc. 
Tracks in car houses 


FENCES 


Snow 
Other 


Power House AND SUBSTATION EQUIPMENT 


Engines 

Boilers 

Heaters ps Chas ee ok oe es 
Conveyors 

Pumps and auxiliaries 

Rotaries 

Transformers 

Switeaboards:( 9° 9 = 97 a 
Auxiliaries 

Storage batteries 

Turbines and generators 


Routine Stock 


Cars (including all equipment) . 
Utility equipment 


SHop MacHINERY 


Machine tools 
Hand tools 


LINE 


Poles — iron 

Poles — wood 

Wire — trolley 

Wire — guard 

Spans with ears, etc. 
Conduits and manholes 
Feeder cables, overhead 
Feeder cables leaded, in ducts 
Transmission lines 
Special work 

Signals, telegraph, etc. . 
Bridges 


4.5 per cent 
3.5 per cent 


10.0 per cent 
5.0 per cent 


4.5 per cent 


4.5 per cent 


3.0 per cent 
6.0 per cent 


5.0 per cent 
5.0 per cent 


5.0 per cent 
10.0 per cent 


2.0 per cent 
7.0 per cent 
5.0 per cent 
10.0 per cent 
5.0 per cent 
2.0 per cent 
3.0 per cent 
4.0 per cent 
2.0 per cent 
8.0 per cent 
10.0 per cent 
2.5 per cent 
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The two tables following have been compiled by Mr. George 
W. Cravens and carry the comparison still farther. 


DEPRECIATION 
By George W. Cravens, Electrical Review, April 23, 1910 


TABLE I 


PreRCENTAGE DEPRECIATION PER ANNUM 


g eee & sg | @ |e z h a m& |2 
Hy oe She 25 a |e 2 = . 5 & 8 
ool eC eee ee | eile mien | fn |S |B 
mB PZ AS a A ns < ag af m 48 
Irems Bg Se |i esto) || Jel aod| A Pas <2 | $m |S8 
9§ o5 BM ZO S1fs| w af Bo | ae |B 
SS | fH | kee) ge | ale") # | g | 8° | so |e” 
= = a a & 
ee aieeegie a ets ean as 
Buildings . 2 3 2 2.5}2.5] 1-2 2 1-2 2 2 
Boilers . .| 3.5-10 6.6 7.5 | 6.6-8.5] 5 5 8-10 5 2.5-3.3} 4-6.6] 7.5 
Steam Piping | 3.5 6.6 7.5 5 5 5 8-10 5 2.5-3.3] 5-8 | 5 
Auxiliaries . 5-10 6.6 5 6.6-8.5) 5 5 8-10 5 4-6.6| 3-5 | 7.5 
Steam 
Engines . 3-10 6.6 5 5-6.6| 5 5 4-6 5 2.5-5 | 4-6.6) 5 
Steam Tur- 
bines . . 5 5 5 7-9 5 2.5-5 4/4 
Belted Gene- 
rators . . 5-10 6.6 7.5 5 & id 5-10 5 6.6 3.3-4| 7.5 
Direct Con- 
nected 
Generators 5 6.6 7.5 5 5-15 4-8 5 4 3.3-4) 5 
Wires and 
Cables : 2 6.6 5 2 5 3 3-5 5 4-6.6 5 |5 
Switchboards, 
CC.. 2 6.6 5 2 7.515 8-10 5 2-5 5 
Rotary Con- 
verters . 6.6 5 5 §& 6 8-10 5 4-5 4/5 
Transformers 6.6 5 5 tay 59 5-6 5 3-5 4 |5 
Motors . . 5-10 6.6 5 5 5 5 5-8 5 4-6.6 By ls 
Storage Bat- 
teries . . 6.6 10 5 15 9-11 5 5-10 6.6] 10 
Overhead 
Systems . 10-14 7.5 3 4-8 10-14 5-10 10 
Carsmrne ar 5-8.5 | 6-7.5 5-6.6| 10 | 7.5) 4-6 5-8.5 7.5 
Trackwork . 7.75 | 7,.5-12 5 5 8 7-13 7.2 7.5 
Shop Equip- 
ment .. 3-10 5 7.5 | 3.3-10 | 7.5 | 7.5) 12-15 5 4-10 7.5 
Supplies and 
Miscella- 
neous. . 5 5 & |7.5| 15-2 5 5 
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TABLE II 


PERCENTAGE DEPRECIATION FOR GIVEN SERVICE 


LIGHT OR Heavy or 
Irems oF EQuIPMENT INTERMITTENT | CONTINUOUS 

SERVICE SERVICE 
Boilers; Water Tube: 2) 97 = 3s, wo & ms ee 4-6.6 5-8.3 
Boilers, \Fireubes: ten 1. beac ee ees Ge) eee eee 5-6.6 6.6-10 
Piping, Steam’ ‘and Waters = < “uw ss 6 © seo 6 4-5.5 5.5-8.3 
Auxiliaries: Stefi oa ees ta wwe oi) snc cee Me kere ape 3-5 4-6.6 
Engines) Steam. 270i «pose as ts Mn ce et es el ease uae 4-5 5-6.6 
‘Turbines; (Steam: Ps, <q 54 soos 60 anaes kre eee? oe 3-4 4-5 
Generators; !Belted ce fag oS ce) ee ah ieee. eran ee OF 4-6.6 5-8.3 
Generators, Direct Connected . . . . .....s... 3-5 4-6.6 
Wires and Cables . . . at Pais ees ek ee 3-5 4-6.6 
Switchboards and Tastruments’ en DO ke PC eR Ee ae 2-5 5-8.3 
Rotary Converters 3-5 4-6.6 
Transformers 4 fu coy ts tb aCe ne Boe goa 3-5 4-6.6 
Motors, A. C. and D. ce Ten jee tee ae tet ee a et 4-6.6 5-8.3 
Storage Batteries . Seis 5-6.6 6.6-10 
Overhead Systems Net act My aah Bi ance arte ee eral 4-10 8.3-12.5 
@Wars:and si quipmentsy s,s cap see wees Nel ve ent sues 5-8.3 6.6-10 
Trackwork, Ballast,ete; 9 5.6 < « «+ « « «% «6 ww 6 5-8.3 7.5-12.5 
Shop: Equipment, Tools, ete... ©. 2 =. © «*s «5 « « 5-10 7.5-15 


The Chicago Telephone Commission in 1908 gave the following 
table of life, depreciation, and salvage. 


LIFE AND DEPRECIATION OF TELEPHONE WIRES 


LiFe oes a eae 
Deprecia- | PER Cent 
PROPERTY IN STRUCTION 
Vans TION SALVAGE ee 
AccounT I 
NSURANCE 
Conduit, main, clay inconcrete .... 50 .89 0 1} 
Conduit, main, fiberin concrete . ... 20 3.72 0 1} 
Conduit, ‘subsidiary . .-. . . . ». « « 20 3.72 0 2 
Cableqmain. sen ceicwet. mene aelstare ni sansaits 20 3.72 —_ 2 
able Subsidiarys.smcn cee ncuel isiccnisin ts 15 5.38 40 2 
Aérial cable. . . . ce Cee Ae cues Sectiewc) 15 5.38 _ 3 
Poles, including crossarms . .... . 10 8.73 0 4h 
Aérialistrand.” +5..3 f-% alee 4 es 12 7.05 0 33 
Aérial cable, terminals. . ...... 12 7.05 0 3 
Aérialiwirescopper s.r si coroners 15 5.38 70 3 
Dropswires))<. 2. st is bs We ERO 8 11.25 15 4 
Subscribers’ station ‘instruments Altea? (tts 10 8.73 5 2 
Private branch exchange switchboards. . 8 11.28 20 2 
Central office switchboards . . .... 8 11.25 20 2 
Buildings, fireproof <<. « « «© « « . | 40 33 0) 1 
Teams, tools, furniture, etc.. . . . . . | 4 23.92 10 0 
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The following table is one compiled by “data” from various 
sources showing life and rates chargeable for depreciation on 
telephone plants. 


TELEPHONE PLANT, LIFE AND DEPRECIATION OF, FROM “DATA.” 
ANNUAL DEPRECIATION —PER CENT OF FIRST COST IN PLACE 


Tene J ons vas SBrEOUE = 2%| w 9, 
4 OF First UMU- ITH ITH 3 WitH 6 % 
Cuass or PLANT Vannes Cost IN LATIVE INTEREST INTEREST INTEREST 
PLACE INTEREST 
Buildings: 
Fireproof. . - | 25-50 25 3.0-1.5 2.3-0.9 2.1-0.7 1.4-0.25 
Mill construction . 25 20 3.2 2.8 PIP 13s 
Cables: 
Aérial exchange 12-15 30 5.8-4.7 5.2-4.0 4,.9-3.8 4.1-3.0 
In buildings . 1 30 6.4 6.1 5.3 
Underground — — — — — = 
Exchange, main _ 20-25 40 3.0-2.4 2.5-1.9 2.2-1.6 1.6-1.1 
Exchange, subsidi- 
ary > « « | 13—20 40 4.6-3.0 4.1-2.5 3.8-2.2 3.2-1.6 
Tolls : 30 40 2.0 1.5 1.3 0.76 
Submarine 10 0 10.0 9.1 8.7 7.6 
Cable terminals 10-12 0 10.0-8.3 9.1-7.5 8.7-7.0 7.6-5.9 
Conduits, main:2 
Clay vitrified . 50 0 2.0 1.2 0.89 0.34 
Concrete 50 0 2.0 1.2 0.89 (0.34 
Fiber 20 0 5.0 4.1 3.0 200. 
Tron. 20 0 5.0 4.1 3.7 2.7 
Wood, creosoted 20 0 5.0 4.1 3.7 if 
Conduits, subsidiary 15 0 6.7 5.8 5.4 4.3 
Furniture and fixtures 10 0 10.0 9.1 Shi 7.6 
Poles: 
Cedar, 35 feet and 
under. 10-15 0 10.0-6.7 9.1-5.8 8.7-5.4 7.6-4.3 
Cedar, over 35 feet 15-20 0 6.7-5.0 5.8-4.1 5.4-3.7 4.3-2.7 
Chestnut, 35 feet 
and under 6 8-12 0 12.5-8.3 11.6-7,5 11.2-7.0 10.1-5.9 
Chestnut, over 35 
feeti i. = 3 12-15 0 8.3-6.7 7.5-5.8 7.0-5.4 5.9-4.3 
Pine, creosoted . 20 0 5.0 4.1 3.7 2.7 
Poles and cross arms, 
average exchange 10 0 10.0 9.1 8.7 7.6 
Poles and cross arms, 
average toll 15 0 6.7 5.8 5.4 4.3 
Power plants: 
Switchboards, cen- 
tral office 8-10 15 10.6-8.5 9.9-7.8 9.6-7.4 8.6-6.4 
Subscribers’ station 
equipment: 
Instruments. . 8-10 10 11.2-9.0 10.58-.2 10.1-7.9 9.1-6.8 
[ee Re DS switch- 
boards Pe 10 10 9.0 8.2 7.9 6.8 
Tools and teams . 5 0 20.0 19.2 18.8 17.7 
Wire exchange lines: 
Copper, bare. . .| 10-15 40 6.0-4.0 5.5-3.5 5 2-3.2 4.5-2.6 
Copper insulated 
tw.pr. . F 10 10 9.0 8.2 7.8 6.8 
Tron, bare . 8-10 0 12.5-10.0 | 11.6-9.1 11.2-8.7 10.1-7.6 
Wire toll lines: 
Copper, bare . 40 40 5 1.0 0.8 0.39 
Iron, bare . 15 0 6.7 5.8 5.4 4.3 


1 Adapted from practice of A. T. & T. Co., Wisconsin R. R. Commission and others. 
2 Includes manholes. 
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U. S. GOVERNMENT ALLOWANCE FOR DEPRECIATION 


BUILDINGS Pan Comr 


Brick, occupied by Owner® 4 cas. 4. ee eo ee On 
Brick, occupied by tenante. 30) aca) 6) Pay eae ee em Conte 
Trramé, occupiedsby owner.) (Af. ie ce eee oes 
Hrame occupied by senant-5 709). 1. 2a east re ee ao sekO 


LIFE OF ITEMS OF PHYSICAL PLANT 

Following is a good average estimate of the life of the different 
items going to make up the physical plant of the following named 
properties : 

Waterworks. 

Power plants. 

Buildings. 

Electric light and railways. 

Telephones. 

Gas plants. 


Some of the items have been copied directly from a ‘‘Memo- 
randum regarding values used for lives of structures and equip- 
ment,” gotten out by the Joint Engineering Department of the 
Wisconsin Commissions. 


WATERWORKS Years’ Lire 
Wells, driven or drilled. . . . . ters) Geist ts ee OO COMmELO: 
Wells, large open, stone or brick Ralled ee aohset Gees es eh onbowLOO 
SUG MON hou CLIMB 5 5 6 go 5 68 6 o 0 56 0 og AO EY 
Stan dspipessemns setae ler ee eh) te to ace eer sy  COLtOMDO 
INGSCrVOlisseee eo, es ans. couse ee te eee oe OU bOnLOO 
Hiltersbedstwe cease. gestae se She tye ae ee een eee CORTON SOU, 

DISTRIBUTION SYSTEM, FOR WATERWORKS 
Cast-iron mains, including fittings and valves 75 to 100 
Wrought-iron mains and services, galvanized an feet 

valves and fittings . . bt ee eee Pee ebm OU 
Cast-iron mains and services, Backs s Ce iety eet Apne ans See LO MROO: 
SACS WO) louullobinvas! Weel 6 5 = 6 56 5» 5 6 6 6 0 oo MO OI 

PowrER PLANT EQUIPMENT 
Gasengines. . . CR sce ee tee? ch eel OE bOMLO: 
Corliss slow speed engines. . ....... .. . #«25t030 
High speed engines . . . Seats fea) yo ee ORLOP2O) 
Waterworks, pumping engines, ‘duplex Ti eerie (se Us game 2OAtOL2D 

triplexhs, “nace eeeta te ea ee uO 


flywheel . . . ... . 80040 
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Boiler feed pumps NS Re eat oss) sy ce: Ae | DEtORZO 
Geared power pumps ater et sed ems mee hy ete m5 e740) io) oid) 
Contr arAWDUMIDS?) moar ws. is ose ze oo 4). i, 8 eee Res 
IBGUers aire Adee. gilt) 4s ka bv Se Ge Py rate One 
IBOUerS Water CUES 5 ci) oe de ke) was os) Ps Lp eee Oro 
EVCA CCT Ste eas mts cule. Se ce Heme Nonna mare aie Bae 2ORLOLOO 
Condensers . . . oy te gimme ste em utente epee) peep mee ORtOOD 
Coal and ash conveyers ‘ nn ee OT 9 10 
Turbine waterwheels, built beter 1900 ioe oo foo ah eee) 
Turbine waterwheels, built after 1900 . . ... . . =. 380t0 50 
Fic opiaat Geet a alcradt d e Re Se tg ach Vows «<4. ve rm S20 LOFAD 
Piping eat ioctl RM ee ec) Balers) wh a ets | oeZ0tO.30 
Pipe COVETINGE ea: pO ee Anat. Ye Sy Goce << « “eames as pipe 
Leather belting eae Pee a ee ogre eee LODO 
Generators, motors and roranice 

TU OQUCEIN eRe mee eet) be ah Oe) Var umn ag 20 

obsolete . . . . : 15 
Static transformers, including neenlators age ROnDenaAtOre 

SLAG OMRUY DC Arena cts turk cae cr et wes ee ee 20 

Turbo generators . .. 2 st ag ol Ecce 20 
Switchboard and wiring poniplete’ Sas, See 

lanVoretsuol Tans — 4 bo ake mee noe Gun ee 5 Alias) 

Onsgletetypen=s Sa ce KS ee a o0 
Switchboard and instruments 

MOGCUM VPC = 0a ws a ao ee eee ete ee) $080 

Obsoletetypewe-n nee en cue oer ml oatorcO 
Storage batteries . . SERS. 5. 9 elec A) oe Se OSDON ID 
Lightning arresters, fation gees ce oe 15 to 20 


Foundations for machinery give same life as mine Teaching they support. 


Buripines (Wisconsin Commissions) 


First class stone and brick (office buildings) ie ae, ee 75 
Second class shops, car barns and power stations ... . 50 
IBA (ANSTO NOUS 5 op == 6 6 & 0 6 6 6 oF 30 
Frame dwellings . . . Ay Ce eee Aa, any 35 
Frame stables and coal chain Neen Atlas. re ee eee OU LORZD 
Exectric LigHT AND RAILWAYS 
Copper wire, weatherproof insulation . ...... . 1told 
Cable, lead covered, aérial . . . . ee eee O:torls 
Cable, lead covered, underground, in conduit! cee, aes Fa Oa 
Condit ean pee ee th) ie ee cate UL tO;O0 
Manholes a en ee eee a ee OU tO 
Poles, cedar, in erie ee eee, a ee hee mace oe LO CORLS 


Boles cedar, in concrete 5° 6) Oa” Bae ace oe oe en aoe AI, 
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Poles; iron in‘conerete’~ (1 22 7 ae ee LOCO 
IROGinNGiOm mln 6 ¢ . «¢ 6 6 o o o © 0 56 5 ID A 
CTOSS"ALTS 7 y+ 4a tes fe cee ce enn ee pees in ee ee SOR 
ReinalcomogmeeEs 2 5 5 2 6 5 6 6 o o 5 o o 9 LO lk 
Hise DO XES 5 So ele eee sees es a ee ee OL LORLD 
Lightning arresters . . Foe ase cee eee. 6g ORY 
Arc lamps and span Pruiorcnt ie el ade aon cee ai a OSGOMLD 
INerust lampSa pene ea caer an ee ee aL On LO. 
Service wattmeters . . SR RG Gu oso, Dota pe MUM rove Ess 
Railway spans and bracket eanipment ores 15 to 20 


Trolley wire ; life depends on headway ; should never We worn 
to less hen 75 per cent of its original size. 
#0 wire at 1 minute headway, life 2 years. 
#00 wire at 1 minute headway, life 23 years. 
#000 wire at 1 minute headway, life 3 years. 


TELEPHONE EQuiPMENT (Wisconsin Commissions) 


Central office equipment including distributing frame . . 10 
IG elena euevelivaines Go 5 6 5 o © 6 Io uo 6 G 0 6 8 
IOIES Werk ye, ite eh re ee ey, eee, oR Lae oe uO) 
Orgs arise Ge. el uc cy. he oe wee cae oe ee ee toms 
Iron wire Pasa ee ace Se ers eee LORL 
Copper wire et a) AA Uh, ete ee en ae 20 
Weatherproof iron wire EO Saas AD pier a eee 15 
Cables, lead covered, aérial  . ss 4 ee le ee 12 
Cables, lead covered underground ........~. 20 
OU ONO MONTE! Ec Bkcae Ge pt coh o, UeSe Ge oo beg. ola) « 10 
Inia ME 5 6 6 G6 6 6 0 5 6 0 op Oo 4 € 7 


Gas Puants (Wisconsin Commissions) 


Benches .. . od APOE: Pe Ee ee ee 25 
Scrubbers and condenser of fie aA ee ee eS es 30 
IPA EHOW, ARO GHENeOIES! O° wo Bb oo 8 Gm o oo 6 6 40 
Cast-lronawasherss ee tame tas, per ane een 7 40 
TEX AUSbETS: Sinks Sheer der acr eee eer eee ea ee a 75) 
Purifiers, modern . . . Same 50 
Purifiers, old type, eecordinn ) size ond pondiion lh Vea — 
Cast-iron gas connections, within the plant . . ... . 50 
SUENUOLMNSUIREERRESP So G og 6 o o o @ © 4 © 9 6 4 50 
Station meter drums Pea Tee es on ee ee ee ee 20 
Ammonia concentrators ngs: Lees 15 
Ammonia storage tanks, weoulsle iron or eeteel Sets eis 15 
Tar and ammonia wells cp REE ae aie re ee 50 
Water gas machines complete PL cos ie Ra 30 


Centrifugal blowers is) “ay «3 <<: 0,0) 0sie ie emcee! cone 15 
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romorsmer arm eee Mion, Weak OV OU STR eee es 50 
Governors . . May APE ay Ren eo. Seer Oe 50 
Cast-iron mains. 3” andl 4” ae ee tes 50 
Cast-iron mains: 6 andJarger’ .. . .-. 2 « + == 75 
Wrought-iron and steel mains under 3”. . . . . . 20 
Wrought-iron and steel mains over 3” . . . 2. 2. . 30 
STN ACES a Cok Gn os ee RE Se OEE me SAE NR hn soe hhade, ana 20 
Consens Mews: ress.) ss be cig eae 25 
Consumers’ governors . . ae at. cane 25 
Retort house floors, depending on eontiaretten 5 eee bag isereye) 


Foundations for machinery, same life as machine they support. 


Waterworks Property, Limits of Useful Life 


By Leonarp MerTcatre, p. 24, Vou. LXIV, Trans. Am. Soc. C.E., 1909 


UsErut LIrp 


Teoevelie ae eames hat) Son EUeM. bree (sr sl sy ose 2k OO Gon LOO years 
Standpipes Pee eee ae es ye hae DO sbOme Oy cars 
MERC May lonNKhne 5 5 soup oo 6 0 8 0 o a 2m MO acai 
Wooden buildings .. . xo 6 og o 4 a 6 Ai BO yee 
Cast-iron pipe of large deciles eater ae ee OURUOMRTOL VERS 
Cast-iron pipe of small diameter. . . . . . . . 20to 40 years 
Stecleplpemnce ate EES 4 fo se 1) aS eee tee COmDUkyears 
\WOOCANOTOINS « oo o o o goa » 6 wen Aero SO yee 
Wrought-iron service pipe. . ... .. . ... 15to 30 years 
IMetersa ime ee eee es | ee = te 220 LOMO Os years 
Hydrantseurs eae meet een ene. 0). <og ner4 0 ComoUhyears 
CoS 5 og. o a ees bo ape 40EtOno0Ryears 
Pumping and qualiary Pachinesy Te ee een e20ktomesOhyears 
Steamoneiies tm ae ee ee. 2 al Soy a IS to 2) years 
Boilersi en ee ee eae. 12 tom Gwears 
Electrical machiee 5 6 0 6 oe ao 6 o 6 Ato SOs 


Renewals in Chicago Traction System 


An official definition of renewals to street railways has been 
issued by the Board of Supervising Engineers of the Chicago 
Traction System, in the form of a book which specifically states 
what expenditures are renewals, and what should be charged to 
maintenance. Each railway company is required to deposit in 
some trust company or other fiduciary institution 8 per cent 


1 Except where subject to heavy deposit of silt. 
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of its gross receipts to cover renewals to the system, and no pay- 
ments are ever to be made from this fund without the written 
sanction of the Board of Supervising Engineers who are to deter- 
mine if the expenditure is properly chargeable to renewals. The 
deposit of this fund creates confidence in the public mind that 
the renewals and replacements will be kept up and that improve- 
ments will be made as required. It is early yet to say whether 
this 8 per cent will be large enough to cover all renewals as time 
goes on, but the board has power to increase the rate at such 
time as it may be proved to be too small. 


RENEWALS! 


“The traction ordinances of February 11, 1907, refer to the subject 
of Renewals in the following manner : 

“Srction 7. The cost of renewals shall be paid as provided in Section 
16 hereof, but such expenditures (and only such expenditures) as are 
made for the purpose of extensions or additions to property shall be 
thereafter considered as additions to capital; provided, however, that 
in the replacement of any principal part of the property, either existing 
or hereafter acquired, there shall be charged to capital the excess amount 
that the new property cost over the original cost of the property dis- 
placed. 

“Srction 16. The company shall deposit with one or more of the 
said depositaries in a separate fund, appropriately designated, a sum 
equal to eight (8) per cent of the gross receipts of said street rail- 
ways and property for the preceding month, which shall constitute a re- 
serve fund for taking care of renewals and depreciation of said street 
railways and property. ... No payments shall be made by said 
company out of said fund, except on the written certificate of the 
Board of Supervising Engineers, for renewals, which are hereby defined 
to be the replacement of any principal part of said street railways or 
of their equipment or appurtenances.” 

The two main points to be construed by the Board under the fore- 
going provisions of the ordinance are: 

(a) Original cost. 

(b) Principal part. 

These points and other collateral issues, particularly the distinction 
between Renewals and that of Maintenance and Repairs, were discussed 
at various times by the Board throughout the year 1910, which dis- 
cussions have led to the following conclusions : 


1 As defined by Board of Supervising Engineers, Chicago Traction System. 
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GENERAL RULINGS 


1. The “original cost”’ of any property renewed shall be the cost of 
the property displaced. 

2. Property which has not been Rehabilitated. The T. V.C. value shall 
be taken as the “original cost.’ 

3. Property that has been Rehabilitated. The rehabilitated cost, 
but not the rehabilitated cost plus the T. V. C. value, shall be taken as 
the ‘original cost.” 

4. Property Semi-rehabilitated. The T.V.C. value, plus the cost 
of semi-rehabilitation, less the T. V. C. value of the part replaced in the 
process of semi-rehabilitation, shall be taken as the ‘‘original cost.” 

5. Paving which has not been rehabilitated. 25.29 per cent of the 
T. V. C. value shall be taken as the ‘‘original cost,” that being the 
estimated amount included in the allowed valuation of $50,000,000.00 
for the Chicago City Railway and Chicago Railways Companies’ 
property. 5.08 per cent of the T. V. C. value shall be taken as the 
“original cost” for Calumet & South Chicago Railway Company. 
T. V. C. values shall be allowed as shown in the T. V. C. reports for 
the Southern Street Railway and Consolidated Traction properties. 

6. The first paragraph of Section 15 of the ordinances shall be con- 
strued as referring to repairs only. 

7. The minimum charge to Capital or Renewals shall be $200.00, 
this rule being adopted for the purpose of simplifying accounting. 

8. In case of renewal in kind there shall be no addition to Capital 
Account, except in special cases, which shall be considered and ruled 
upon by the Board at the time application for work order is submitted 
by the companies. By renewal in kind is meant the replacement of 
existing property by new property of similar general character and con- 
struction. 

9. Salvage in all cases shall be credited to the Renewal Fund. 

10. Special cases may arise in connection with all classes of recon- 
struction work to which these rules cannot be specifically applied. In 
such cases, the Board shall give special consideration as to the proper 
classification of the cost of such work at the time application for work 
order is submitted by the companies. 


Note. The initials ‘‘T.V.C.”’ refer to the respective Traction Valuation Commis- 
sion reports placing values on the several railway properties, as follows: 


Chicago City Railway Company. ....... . . . $21,000,000.00 
ChicsgouRailways Company, a.) le a ee le 29,000,000.00 
Calumet and South Chicago Railway Company .... . 5,000,000.00 
Southern Street Railway Company. ......... 775,000.00 


Chicago Consolidated Traction Company ....... 3,930,684.51 
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Division ‘D” 
TRACK 


1. The principal parts of track construction are as follows: 
(a) Rails and fastenings. 
(b) Ties. 
(c) Foundations. 
(d) Special work. 
(e) Paving. 

2. Old track rehabilitated with new standard track construction, the 
cost of new work shall be divided between Renewals and Capital, as 
prescribed in the ordinances. 

3. Replacement of one fourth mile continuous distance of single 
track, or a stretch of track between two special work layouts shall be 
considered as a unit representing a principal part for straight or curved 
track outside of special work. 

4. In case of a renewal of rails and fastenings (standard construc- 
tion), all other track work occasioned thereby shall be considered as a 
part of the charge to Renewals, but there shall be no charge to Capital 
unless the total cost of the renewal work shall exceed the total cost of 
an equal length of standard track construction complete, and then 
only after special consideration. 

5. Replacement of one fourth mile continuous distance of paving 8 
feet wide, of the full width of the pavement in the right of way between 
any two special work layouts, shall be considered as a unit representing 
a principal part for the renewal of paving. 

6. Special Work. A straight standard single-track crossing, either 
electric or steam railroad, or its equivalent, shall be considered a prin- 
cipal part for special work renewals, except in the replacement of lay- 
outs containing curves, in which cases a decision as to the proper charge 
to Renewals shall be made at the time request for work order is sub- 
mitted to the Board. 

7. In order to simplify accounting and economize work, the follow- 
ing computations shall be made to determine the cost of rehabilitated 
track work and special work for Renewal purposes and to establish a 
proper basis for charge to Renewal Account : 

(a) The T. V. C. value of track and paving to be set aside and con- 
sidered separately. 

(b) An estimate to be made fixing a unit cost on new special work 
for each type, this estimate to be applied to the various individual 
layouts of new special work of each of the railway companies. This 
estimate to include a percentage for overhead. The aggregate cost 
thus determined of all pieces of special work in track to be deducted 
from the total track account, as shown on the books of the Board 
after setting aside T. V. C. values as above. 
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(c) The remainder to be considered as the aggregate cost of straight 
or curved tracks rehabilitated to date, not included in special work. 

(d) A computation should then be made estimating the cost of each 
of the different types of rehabilitated straight track construction (in- 
cluding curved track not in special work), and the cost of each type so 
determined shall be multiplied by the number of miles of each type of 
track, respectively. 

(e) The aggregate so found will then be compared with the total 
charges against track account, excluding special work and T. V. C. 
values as above, but including paving outside of right-of-way, track 
elevation expense and all other expenses incidental to track construc- 
tion, including overhead expense. 

(f) The difference between the aggregate of the estimates and the 
amount shown on the books of the Board (excluding special work and 
certain T. V. C. values as above) is to be distributed pro rata over the 
various miles of track of different track construction, and the unit costs 
thus determined will represent the cost per mile of track for each type, 
for the purpose of establishing a basis for charges to Renewal Account. 

(g) Estimates for paving inside right-of-way to be calculated upon 
the same general plan and carried separately, so that a unit cost for 
the different types of paving may be available in cases where the pav- 
ing is renewed without any renewal of track being made. 

(h) The totals of T. V. C. values as above, rehabilitated special work 
and track values and paving values should equal the total track and 
paving accounts on the books of the Board. 

These computations shall be made separately for each company. 


Division “EH” 


ELECTRICAL TRANSMISSION AND DISTRIBUTION 


1. The principal parts of the electrical transmission and distribu- 
tion system are as follows: 
(a) Poles and fittings. 
(6) Trolley (wire). 
(c) Span wire and fittings. 
(d) Special work overhead. 
(e) Overhead feeder. 
(f) Underground feeder. 
(g) Cross bonds and negative auxiliary return cable. 
(h) Conduits, manholes and vaults. 
(t) Submarine cables. 
(7) Joint bonds and auxiliary cable at special work. 
(k) Dispatching system. 
2. The replacement of one quarter mile continuous distance of pole 
line, either side pole or center pole construction, shall be considered as a 
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unit representing a principal part for a pole line, including all other 
necessary work occasioned thereby. 

The ordinary replacement of cross arms and pole fittings from time 
to time shall be charged to Maintenance. 

3. The replacement of trolley wire on one mile continuous distance 
of single track or one half mile of double track shall be considered as a 
unit representing a principal part for the renewal of trolley wire; any- 
thing less to be charged to Maintenance. 

4. The replacement of span wires on one mile continuous distance of 
single track, or one half mile of double track, shall be considered as a 
unit representing a principal part for the renewal of span wire, including 
all other necessary work occasioned thereby. 

5. Special Work Overhead. Replacement of a complete layout of 
special work overhead, in case the cost is $200.00 or more, shall be con- 
sidered as a unit representing a principal part for the renewal of special- 
work overhead (which includes trough work and bridge work), and all 
necessary work occasioned thereby. 

6. The replacement of one mile continuous distance of overhead 
feeder shall be considered as a unit representing a principal part for 
the renewal of overhead feeder, including all other necessary work 
occasioned thereby. 

Where overhead feeder is taken down and placed in stock and subse- 
quently used on outlying lines, the job from which it is claimed shall 
be credited at the scrap value of the material taken down, and the work 
on which it is subsequently used shall be charged at the same value. 

7. The replacement of one quarter mile continuous distance of under- 
ground feeder shall be considered as a unit representing a principal 
part for the renewal of underground feeder, including all other neces- 
sary work occasioned thereby. 

Substitution of underground for overhead feeder not to come under 
the rule relating to renewals in kind; the excess cost of the work of 
such substitution and all other necessary work occasioned thereby, 
over the original cost of the work replaced, shall be considered a proper 
charge to Capital Account. 

8. Replacement of one quarter mile, or the distance between two 
track special work layouts for auxiliary negative return cable and 
cross bonds shall be considered as a unit representing a principal part 
for the renewal of auxiliary negative return cable and cross bonds 
including all other necessary work occasioned thereby. . 

9. The replacement of special work bonding or auxiliary cable will 
follow the ruling of the Board in each specific case in accordance with 
paragraph 6 for track work. 

10. The renewal of a conduit line is considered a very remote possi- 
bility, and such replacements as are occasioned by conduits breaking 
or excavations at street intersections or at intervals under tracks, 
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made by the city or other public utilities, shall be charged to Main- 
tenance. In case for some reason it should be necessary to close up a 
manhole and vault and build another one at a different location, the 
cost shall be charged to Maintenance. 

11. The replacement of the length of submarine cable between the 
manholes on each land side shall be considered as a unit representing a 
principal part for the renewal of submarine cable, including all other 
necessary work occasioned thereby. 

12. A telephone or signal system outside of buildings and used for 
dispatching or operating cars shall be considered a principal part for 
renewal. The replacement of the system as a whole would be a proper 
charge to Renewals, but the replacement of individual parts, such as 
instruments, signal or connecting wires and general repairs shall be 
charged to Maintenance. 

13. The same general plan shall be observed in valuing Electrical 
Transmission and Distribution property for the purpose of determin- 
ing the proper basis for charge to Renewal Account as is prescribed in 
connection with the valuation of track for the same purpose. 


Division “K” 
Cars 


1. The principal parts of cars are as follows: 
(a) Body and its component parts. 
(6) Electrical equipment and its component parts. 
(c) Air-brake equipment and its component parts. 
(d) Trucks and their component parts. 
(e) Miscellaneous equipment. 

2. In ease any one of these principal parts becomes obsolete or worn 
out in service and is replaced, rebuilt or reproduced, the cost of such 
replacement, rebuilding or reproduction shall be charged to Renewals. 

3. Car Bodies. In case a car body is replaced in kind, and a portion 
of the equipment replaced by new equipment and another portion of 
the equipment overhauled and used again, the entire cost of the work 
shall be charged to Renewals. 

4. Electrical Equipment. Same as car bodies. The winding of an 
armature or the replacement of any part of the electrical equipment in 
individual cases shall be charged to Maintenance, but, for example, 
in cases where the controllers on a group of cars are replaced by im- 
proved controllers, for reasons of economy or otherwise, the cost would 
be a proper charge to Renewals. 

5. Air-brake Equipment. Same as car bodies. 

6. Trucks. Same as car bodies. Replacement of wheels shall be 
charged to Maintenance. 
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7. Miscellaneous equipment, such as headlights, fenders, guards, 
etc., ordinary replacement in individual cases shall be charged to 
Maintenance. In cases, however, where, for example, new head- 
lights are placed upon a group of cars, or upon the cars equipping an 
entire line or division, or the cars running out of a particular car house, 
the expense shall be charged to Renewals. In case seats are replaced 
on a single car, the expense shall be charged to Maintenance; but if 
such changes are made on a group of cars or on cars equipping an entire 
line or running out of a particular car house, the expense shall be charged 
to Renewals. 

8. Ordinary repairs, or general overhauling, or repainting, shall be 
charged to Maintenance. 

9. Where a car is demolished or damaged in whole or in part by a 
collision or other accident, the cost of repairing the damage or replac- 
ing the car shall be charged to Maintenance, excepting that when a car 
is destroyed by fire, the provisions of the ordinances governing insur- 
ance shall be applied. 

10. The same general plan shall be observed in valuing cars for the 
purpose of determining the proper basis for charge to Renewal Account 
as is prescribed in connection with the valuation of track for the same 
purpose. 


Division “G” 


BUILDINGS 


1. The principal parts of buildings are as follows: 
(a) Foundations. 
(6) Walls. 
(c) Coping. 
(d) Roof. 
(e) Cut stone or terra cotta trim. 
(f) Mill work — sash, doors and windows, wainscoting, etc. 
(g) Carpentry. 
(h) Glazing. 
(7) Iron shutters. 
(7) Steel rolling doors. 
(k) Floors — wood, concrete, tile, composition, brick. 
(1) Plumbing, sewerage and water supply. 
(m) Structural steel and iron. 
(n) Sheet metal work — skylights, flashing and down spouting. 
(0) Heating plant and accessories. 
(p) Lighting system. 
(q) Telephone system — interior. 
(r) Chimneys or stacks. 
(s) Miscellaneous equipment — 
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(1) Lockers. 
(2) Racks. 
(3) Bins. 
(4) Tables. 
(5) Benches, ete. 
(t) Painting and decorating. 
(uw) Sidewalks, driveways and fences. 

2. The buildings now being used by the companies are of such a 
character of construction that, with adequate and timely repairs, 
ordinary wear and tear would not necessitate the complete renewal of 
any one portion of a building, with such exceptions as are hereinafter 
noted, until time had brought about a complete disintegration of the 
entire structure. There may be occasions when, for reasons of expan- 
sion, for the purpose of concentrating facilities or for some other extraor- 
dinary purpose, it would be necessary to destroy and replace a build- 
ing, either in whole or in part, with a larger building, or with a different 
character of building, in which event the rules of renewals would apply 
as laid down in the ordinances. 

In the case of buildings destroyed by fire and subsequently rebuilt, 
the question of accounting is covered by the sections of the Grdmances 
governing insurance. 

3. The foundations are as near as may be possible impervious to 
ordinary wear and tear, and should not require replacement under 
ordinary conditions during the life of the building. 

4. The pointing of walls, cementing of cracks in coping, patching of 
floors, replacement of broken lights and skylights, new flashing, new 
down-spouts, painting, plastering, calcimining and decorating are all 
in the nature of Repairs and Maintenance and should be so charged. 

In cases where walls and smoke stacks crack, or chimneys are blown 
down or destroyed, the repairs shall be charged to Maintenance. 

5. Defects and individual replacements in lighting systems, plumb- 
ing, sewerage and water supply system are taken care of as they develop, 
and unless some improvement calls for an entire change in the method 
of the lighting, sewerage, plumbing or water supply, there would be no 
occasion for a charge to Renewals. 

6. Miscellaneous equipment, as enumerated above, is seldom replaced 
in whole, and, as a rule, with ordinary repairs, should last throughout 
the life of the building. In a case, however, where a set of wooden 
racks, lockers or bins is replaced with metal construction, it would be 
proper to apply the rule for Renewals as prescribed in the ordinances. 


EXCEPTIONS 


7. Fire Walls. In case of a complete renewal of any one or more 
fire walls in or about the buildings, the expense would be a proper 
charge to Renewals. 
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8. Roofs, Old Style, Wood Foundation, Felt, Tar and Gravel Covering. 
In case of an entire replacement of the felt, tar and gravel covering, or 
of the entire roof, either in kind or with a roof of different construction, 
the cost would be a proper charge to Renewals, except in case the new 
roof was of a better type and cost more than the old roof ; then a proper 
division of the charge should be made as between Renewals and Capital. 

9. Concrete Roofs not covered. It is probable that these roofs will 
remain in good condition for as long a time as the first tar and gravel 
roof covering would last, the same as though they were covered. When 
they become cracked or leaky, a covering should be placed on the 
concrete, which covering would be a proper charge to Capital Account. 

10. Book Tile and Concrete Slab Roofs, with Tar Felt Covering. Tile or 
Slate Roof. The replacement of either roofs or roof coverings (weather 
proofing), complete, is a proper charge to Renewals. 

11. The recoating of a tar and gravel roof is a proper charge to 
Maintenance. 


Division “I” 
Power Piant MacHINERY AND EQUIPMENT 


1. The principal parts of power plant machinery and equipment are 

as follows: 

(a) Machinery foundations. 

(b) Engines. i 

(c) Generators. 

(d) Economizers. 

(e) Traveling cranes. 

(f) Switchboard. 

(g) Wiring. 

(h) Piping and covering. 

(t) Condensing equipment 

(j) Heaters and purifiers. 

(k) Boilers. 

(1) Pumps. 

(m) Grates and stokers. 

(n) Coal and ash handling apparatus. 

(0) Coal and ash storage bunkers. 

(p) Breeching. 

(q) Miscellaneous equipment. 


SuBsTaTION MACHINERY AND EQUIPMENT 
2. The principal parts of substation machinery and equipment are 
as follows: 
(a) Machinery foundations. 
(6) Rotary converters. 
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(c) Transformers. 

(d) Reactances. 

(e) Oil switches. 

(f) High tension bus and structure. 
(g) Switchboard. 

(h) Traveling cranes. 

(t) Wiring, A. C. and D. C. 

(7) Air-blast apparatus. 

(k) Storage battery. 


SHorp MaAcHINERY AND TOOLS 


3. The principal parts of shop machinery and tools are as follows: 
(a) All classes of shop tools and machinery. 

4. The replacement of any one of the foregoing items in paragraphs 1 
2 and 3, complete, would constitute a proper charge to Renewal Ac- 
count, or, in case the replacement was an improvement over the item 
replaced, the excess cost, if any, would be a proper charge to Capital. 

In instances where a machine has received constant repairs over a 
period of time, the cost of such repairs being charged to Maintenance, 
and eventually some portion of the machine required complete renewal, 
the cost of which might represent a large sum of money, such an ex- 
pense would not be in the nature of ordinary repairs or maintenance, 
but should be considered as extraordinary maintenance and upon con- 
sideration by the Board could be construed by it as properly chargeable 
to Renewal Account; as illustrations — the replacement, complete, of 
tubes in a water tube boiler; the reconstruction, complete, of brick 
settings under a battery of boilers; the complete rearrangement of 
the piping system; the rewinding of a generator; the replacement of 
plates or cells in a storage battery. 

5. Machine and Tool Equipment. The first installation of machine 
and tool equipment, such as cutting tools, dies and jigs or other appur- 
tenances and attachments, should be charged in the same manner as 
the tool or machine itself, either to Renewals or to Capital, but subse- 
quent replacements of such appurtenances or attachments are properly 
chargeable to Repairs. 

Replacement of hand tools is properly chargeable to Maintenance. 

6. Furniture and Fixtures: Office; Power Plant; Substation; Shops; 
Car Stations. Any additional items over and above existing furniture 
or equipment will be a proper charge to Capital in case the cost is 
$200.00 or more. Any replacements of existing furniture or equipment 
would be a proper charge to Renewals in case the cost was $200.00 or 
more. All replacements or new purchases costing less than $200.00 
would be properly chargeable to Maintenance. 
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Division “P” 


TUNNELS 


1. Tunnels and Subways under Viaducts. The tunnels under the 
Chicago River have been built with the idea that, with proper main- 
tenance under normal conditions, they would last for an indefinite 
period of time. If, by reason of accident or because of some unfore- 
seen structural weakness, it should become necessary to rebuild the 
tunnel in whole or in part, the disposition of the cost would be the 
subject of special consideration. 

2. The renewal of tracks and electrical transmission system in the 
tunnels is covered by general rules relating thereto. 

3. The replacement of the lighting system, complete, would be a 
proper charge to Renewals, but the replacement of lamps, globes, 
individual parts and general repairs shall be charged to Maintenance. 

4. The replacement of a drainage system, complete, shall be charged 
to Renewals. 

5. The replacement of a pump shall be charged to Renewals. 

6. The replacement of a wooden subway under a viaduct by a cement 
subway shall be charged to Renewals, and the excess cost over the cost 
of the wooden subway, if there be an excess, shall be charged to Capital. 


BRIDGES AND VIADUCTS 


As the companies at the present time do not own and have no equity 
in the bridges and viaducts traversed by their tracks, the question of 
renewals is confined to the tracks and transmission system. These are 
covered by the general rules relating to each. 


CHAPTER IX 


AMORTIZATION 


Amortization may be described as the depreciation of capital, 
or, according to Webster, ‘‘The extinction of a debt, usually by 
means of a sinking fund.” 

When a sinking fund is provided for the taking up of bonds at 
maturity, such bonds may be said to be amortized. 

A property which is operating under a franchise which has no 
chance of renewal should amortize any and all investment there- 
under, and rates must be charged for the output which will not 
only show a profit upon the investment, but will return the invest- 
ment itself at the expiration of the franchise. 

When a public utility property is being operated under per- 
petual franchise, of course it is unnecessary to amortize the in- 
vestment on this account, but all development expenses should be 
amortized at a rate which, while extinguishing them before the 
expiration of the life of the bonds, will not seriously interfere 
with the returns on the property. When bonds have been issued 
for development expenses, the rate of amortization will naturally 
be one which will cancel the bonds at their maturity. Where 
development has been carried on by cash capital or from earnings, 
a rate of amortization which will cancel the cost at any convenient 
time that may be set for the future will do. Development ex- 
penses are best amortized by using the surplus earnings over and 
above a fair rate of income on all the capital (cash) invested, 
and are fully described in the chapter on values, page 6. 

When factories are built upon leased ground, they are usually 
subject to a renewal of the lease for a specified term, or are turned 
over to the owner of the land at the expiration of the lease. In 
such a case it is, of course, necessary to charge a rate of depre- 
ciation that will return the entire cost of the building in order to 
recoup the owners for the capital invested. 


“Tf a sinking fund be added, the item of interest upon invested capi- 
tal included above would be omitted, of course, after the amortization 
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of the debt of construction by the sinking fund. If the annual contri- 
bution to the sinking fund be large, the construction debt will be 
quickly paid, but the present burden will be heavy upon the consumer ; 
if it is small, the period will be lengthened and the burden decreased. 
Views differ upon this question, which is, after all, one of sound public 
policy. The occasional needs or burdens growing out of war, fire, 
earthquake, flood, or other disaster, which have befallen cities from time 
to time, dictate, or at least indicate, the wisdom of letting each genera- 
tion bear its own burdens and of making regular contribution to a 
sinking fund, which will wipe out the construction debt within a rea- 
sonable period of time, such as twenty or forty years.” (Metcalfe, 
Waterworks Valuation, etc., Am. Soc. C.E., Vol. LXIV, 1909, p. 35.) 


Amortizing the Investment.— In making contracts for fran- 
chises between municipalities and public utility corporations, one 
method that suggests itself is, for the municipality to so word the 
franchise that after, say, five years, the company will be obliged 
to charge itself a certain percentage on its investment — not 
necessarily capital—in order to retire this investment, less 
the junk or salvage value of the plant, at the end of the fran- 
chise term. 

As any such charge would necessarily have to come from earn- 
ings, it would become a charge against income, and, as a fixed 
rate of income is now being advocated by many municipalities 
for the public utilities, and in many cases being fixed by the 
courts, it would be a point for discussion whether a short term 
franchise requiring a large charge for amortization be given, or a 
comparatively long term be designated, bearing a relatively much 
lower charge. It must be borne in mind that when the short 
term franchise is given, the charge will always remain high for 
every time it is repeated. 

For instance, compare two franchises, one for twenty-five 
years and another for fifty years. Assume an investment (actual) 
of $1,000,000 when the corporation starts business, and that for 
improvements and additions this investment is increased from 
time to time; say, at the end of ten years $100,000 has been added, 
and at the end of fifteen years another addition of $200,000 be 
made, and at the end of twenty years the investment has been 
increased by $50,000 more, or making a total investment at the 
end of twenty years of $1,350,000, which must, of course, be fully 
amortized, owing to the fact that the franchise expires and there 
is no assurance that it will be renewed. 


AMORTIZATION 221 
First or Twenty-five-year Franchise, No Amortization for First Five Y ears 
$1,000,000 to end of term, 20 years @ 24 per cent = 
$100,000 to end of term, 15 years @ 2% per cent = 
$200,000 to end of term, 10 years @ 23 per cent = 
$50,000 to end of term, 5 years @ 2% per cent 


Then, from 20 years’ remaining life to 15 years’ re- 
maining life the franchise charge for amortization 
will be . Pit MeO SS nn Ge ate 

From 15 to 10 years’ life the charge will be 

From 10 to 5 years’ life the charge will be 

From 5 years’ life to the end of the term will be 


$39,100 per annum. 
$5,580 per annum. 
$17,860 per annum. 
$9,510 per annum. 


$39,000 per annum. 
$44,680 per annum. 
$62,540 per annum. 
$72,050 per annum. 


Second or Fifty-year Franchise, No Amortization for First Five Years 
$1,000,000 to end of term, 45 years @ 2% per cent = $12,300. 
$100,000 to end of term, 40 years @ 23 per cent = $11,480. 
$200,000 to end of term, 35 years @ 23 per cent = $3,640. 
$50,000 to end of term, 30 years @ 23 per cent = $1,140. 
Then, from 45 years’ remaining life to 40 years’ re- 
maining life the franchise charge for amortization 
will be . CWS Ue aa a 
From 40 to 35 years’ life the charge will be 
From 35 to 30 years’ life the charge willbe . . 
From 30 years’ life to the end of the term will be 


The following tabulation will show the comparison of the two 
terms of franchise : 


$12,300 per annum. 
$13,780 per annum. 
$17,420 per annum. 
$18,560 per annum. 


ToraL INVESTMENT 25-YrAR FRANCHISE 50-YrAR FRANCHISE 


Per Annum Per Annum 
$1,000,000 20 to 15 years’ life $39,000 | 45 to 40 years’ life $12,300 
$1,100,000 15 to 10 years’ life $44,680 | 40 to 35 years’ life $13,780 
$1,300,000 10 to 5 years’ life $62,540 | 35 to 30 years’ life $17,420 
$1,350,000 5 years’ life to end $72,050 | 30 to end of life $18,560 


The small addition to the investment, $50,000 at the end of 
twenty years, is advisedly so for the reason that no company 
would care to increase the investment to a greater extent than 
necessary during the last five years of the life of the franchise, 
owing to the approaching end of the business. Still, in case 
the amortization fund were actually permitted by the munici- 
pality, — which, under the conditions named, would be necessary, 
—the investment would not suffer, no matter how near to 
the end of the term the addition might be made. 
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Comparing two shorter term franchises we have for: 


Twenty-year Franchise, No Amortization for First Five Years 
$1,000,000 to end of term, 15 years @ 25 per cent = $55,800 per annum. 
$100,000 to end of term, 10 years @ 23 per cent = $ 8,930 per annum. 
$200,000 to end of term, 5 years @ 23 per cent = $38,040 per annum. 


Forty-year Franchise, No Amortization for First Five Y ears 
$1,000,000 to end of term, 35 years @ 23 per cent = $18,200 per annum. 
$100,000 to end of term, 30 years @ 2} per cent = $2,280 per annum. 
$200,000 to end of term, 25 years @ 25 per cent = $5,860 per annum. 
$50,000 to end of term, 20 years @ 2} per cent = $1,955 per annum. 


Comparison of Twenty-year and Forty-year Franchise 


Toray INvEstT- 


. 20-YrEAR FRANCHISE 40-Yrar FRANCHISE 
MEN 


Per Annum Per Annum 
$1,000,000. .| 15 to 10 years’ life $55,800 | 35 to 30 years’ life $18,200 
$1,100,000. .| 10 to 5 years’ life $64,730 | 30 to 25 years’ life $20,480 
$1,300,000. .| 5 years’ life to end $102,770 | 25 to 20 years’ life $26,340 
$1,350,000. . 20 years’ life to end $28,295 


One may ask if a depreciation fund established to renew the 
plant does not act as an amortization fund; it does as far as actual 
physical plant is concerned, and if a thoroughgoing fund for 
depreciation should be established, the values upon which it is 
calculated can be deducted from the total investment before 
computing the amount chargeable to amortization of the capital. 
Especially is this the case where franchises, or any other intangible 
property, are admitted as having a material value, as when 
stock has been issued for a franchise and its value ends with that 
of the franchise. 

There is another way to regard this situation, and that is, instead 
of charging to an amortization fund the amounts due it yearly, 
the same amount could be, and usually is, paid to the stockholders 
or investors annually in dividends, thus returning the capital to 
the investor in small amounts, and at the wind-up of the company 
at the expiration of the franchise, sell the property remaining at 
such figure as it may bring, and return this amount to the in- 
vestors as a final dividend. In some states franchises are so 
worded that the municipality has the right to purchase the prop- 
erty of a public utility at the expiration of the franchise. It must 
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be said, though, that in the past twenty years public utility com- 
panies have passed through so many changes, including mergers, 
consolidations, reorganizations, etc., that franchises have had to 
be adjusted to meet the conditions, and in few cases have cap- 
italists been called upon to close out a business without a return 
of this capital. 

The Public Service Commission of New York has this to say on 
amortization accounts : 


“ Accrued Amortization of Capital. Credit to this account, such 
amounts as are charged from time to time to ‘Operating Expenses,’ 
or other accounts to cover depreciation of plant and equipment, and 
other amortization of capital. When such capital is retired from 
service, the original money cost thereof (estimated, if not known, and 
where estimated, that fact, and the facts upon which the estimates 
are based, shall be stated in the entry), less salvage, shall, except as 
provided in Account G—100, ‘Fixed Capital, December 31, 1908,’ be 
charged to this account. The amount originally entered or contained in 
the charges to any capital account in respect of such capital so going 
out of service shall be credited to such capital account and any necessary 
adjusting entry made to the appropriate sub-account under the account 
‘Corporate Surplus or Deficit.’”’ 

“General Amortization — Gas. Charge to this account month by 
month the amount estimated to be necessary to cover such wear and 
tear and obsolescence and inadequacy as have accrued during the month 
in the tangible gas capital of the corporation, such portion of the life 
of intangible fixed capital as has expired or been consumed during the 
month, and the amount estimated to be necessary to provide a reserve 
to cover the cost of property destroyed by extraordinary casuality, 
less the amount charged for that month to the various repair accounts in 
gas operating expenses. The amount charged (or credited) to this 
account shall be concurrently credited (or charged) to the reserve 
account No. 374, ‘Accrued Amortization of Capital.’”’ 

“Note A. Until otherwise ordered, the ‘amount estimated to be 
necessary to cover such wear and tear and obsolescence and inade- 
quacy as have accrued during any month shall be based on a rule 
determined by the accounting corporation. Such rule may be derived 
from a consideration of the said corporation’s history and experience 
during the preceding five years, and the accrual may be on the basis of 
amount of gas sold. Amortization of intangible capital shall likewise 
be based on rule. Whatever may be its basis, such rules and a sworn 
statement of the facts and expert opinion, and estimates upon which they 
are based shall be filed with the Public Service Commission on or before 
January 1, 1909; each amendment of any such rule and a sworn state- 
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ment of the facts and expert opinions and estimates upon which amend- 
ment is based shall be filed with the Public Service Commission before 
it is used by the accounting corporation, and shall show the date when 
it is to be effective. Such rules and statements shall be filed upon sheets 
nine and one half inches by twelve inches, and shall be entitled ‘Rule 
of the— (here naming the accounting corporation) — concerning 
amortization of capital.’” 

“Note B. When any capital is retired from service, the amount 
(estimated if not known) originally charged to a capital account in 
respect thereof shall be credited to such capital account, and (except as 
provided in Account No. G-100, ‘ Fixed Capital, December 31, 1908’), 
the original money cost of such capital, less salvage, if any, shall be 
charged to the reserve account, ‘Accrued Amortization of Capital,’ 
any necessary adjusting entry being made in the proper account under 
‘Corporate Surplus or Deficit.’ When capital is substantially con- 
tinuous and cannot be satisfactorily individualized, it shall be kept 
in efficient operating condition through repair, and the renewals and 
replacements of parts thereof shall be considered repairs. In the case 
of buildings, towers, bridges, trestles and other separate structures, 
capable of being readily individualized, charges to this account must be 
sufficient to provide (in respect of such capital, and except as pro- 
vided in Account G-100, ‘Fixed Capital, December 31, 1908’), in the 
account, ‘Accrued Amortization of Capital,’ by the time such structures 
go out of service, a reserve equal to the original money cost thereof, 
less salvage, to which account such original cost, less salvage, shall 
be charged.” 

“Amortization of Landed Capital, Page 50. Charge to this account 
at the close of any fiscal period such portion of the original money cost 
(estimated if not known) of landed capital as is necessary to cover 
the proportion of the life thereof expired during such period.” 

“Note A. The amounts charged to this account shall be concurrently 
credited to Account No. 374, ‘Accrued Amortization of Capital.’ 

“ Note B. When any landed capital expires or is otherwise retired 
from service, (as, e.g., through sale), the capital account, or other indi- 
cant account (if any), originally charged therewith, shall be credited with 
the amount originally charged, the account ‘Accrued Amortization of 
Capital’ shall be debited with all amounts theretofore credited to such 
account in respect of such landed capital so going out of service, the 
appropriate account shall be debited with the proceeds of sale (if any), 
and any necessary adjustments shall be made through the ‘Corporate 
Surplus or Deficit account.’ ”’ 


Amortization of Patents. 


Many classes of business are based upon the value of patent 
rights, and oftentimes the company for manufacturing under such 
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patents is not formed until after the expiration of a consider- 
able portion of the life of the patent, leaving but a short term of 
years upon which to work. As the expiration of each year reduces 
this life, so should an amortization fund be provided for such a 
patent in order to keep the investment intact at the end of its 
term. Many corporations carry the value of their patents at a 
nominal sum, thus not capitalizing them at all. 

It is not necessarily the case that a company whose business is 
based upon patents has to retire upon the expiration of its rights, 
for, in many cases, the business has been so well established that, 
even with strong competition in the field, the business grows 
in extent from its own momentum and, if properly cared for, may 
remain quite as profitable as before the expiration of its grants. 
Even with the best of patent rights, the quality of protection given 
by the owners and the quality also of the business management 
have much to do with the success. 


The following extract from Treasury Decisions shows how the 
Government looks upon the Amortization of patents on account of 
the Special Excise Tax. 


“46. Receipts from sale of patent rights to be included in income. 
* * * * * * * 


“61. Royalties on patent rights to be reported as income. Allow- 
ance for depreciation of patents expiring during year, however, will 
be allowed.”’ (Internal Revenue T. D. 1742, Dec. 15, 1911.) 


CHAPTER X 


HANDLING OF DEPRECIATION FUNDS 


There are several ways of handling the depreciation funds, 
among which are the following: 

(a) Carrying the depreciation fund as a part of the surplus 
earnings. 

(b) Carrying a cash fund in a bank or trust company, which 
can be called upon at any time to pay for renewals. 

(c) Setting aside a part of the profits as a depreciation fund 
which may be used in the business for extensions instead of call- 
ing in outside capital. 

The depreciation of a property is chargeable to operating ex- 
pense, and after a determination of the amount should be so charged 
each month. Whether this amount shall be credited to a surplus 
account, or be deposited as a cash asset in a bank or trust company, 
will be governed by local circumstances. If the public has any 
interest in the charge, it is probable that a deposit of the fund with 
a bank or trust company will be the best policy, even though it is 
plain to be seen that more profit can be made by retaining the 
amount in the business, for the public will have more confidence 
in the corporation when it sees that there is money ready for all 
renewals. 

Another way somewhat resembling the last is to invest the 
depreciation surplus in outside securities instead of depositing it 
in a bank. This is done in order to produce additional income, 
but it is seldom that such investment can be made to produce as 
much as could be obtained from the use of the same amount in 
the business itself. 

Another way that has been suggested is to set aside the surplus 
either in a bank, or some other institution, then when it becomes 
necessary to borrow money for business purposes borrow from 
this fund rather than from an outsider, paying the fund the regular 
interest rate. This would leave the depreciation account empty 
as far as having any funds ready to make renewals was concerned, 


but it should be easy to borrow for the fund, using the accumulated 
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interest for the new loan. As such a fund is a surplus, it will be 
obvious that no charge can be made against it for interest or 
other expense in the rates, but should it be used for extending 
the business and result in increasing the income, then, in case of 
publicly regulated public utilities, the rates may be reduced, for 
the public should not be called upon to pay profits upon money 
which it has itself already contributed. 

Quotations below show how some states treat these reserves, and 
these are followed by a discussion of the question by Herbert 
Stockwell, in his paper at the convention of the National Associa- 
tion of Chartered Accountants. 


RAILROAD COMMISSION OF THE STATE OF WISCONSIN 


“Required Reserves — Depreciation Reserve. To this account shall 
be credited monthly, or as they are made, all charges to the depre- 
ciation account of the individual operating systems (hereinbefore 
described), the income from the investment of any money, or from 
any security belonging to the depreciation reserve and any other 
appropriation which may have been made to it. 

“When through wear and tear in service casualty, inadequacy, super- 
session or obsolescence, any building, structure, facility or unit of 
equipment originally charged to capital is no longer economically 
reparable, and in order to keep the productive capacity of the plant up 
to its original or equivalent state of efficiency, it is necessary to make a 
complete replacement of such buildings, structure or unit of equipment, 
the money cost of the original unit replaced and charged to capital 
(estimated, if not known, and if estimated the basis thereof shall be 
shown in the record entry), shall be charged to the depreciation reserve 
and the excess cost of the substituted unit over such original unit shall 
be charged to the appropriate capital account. 

“When any building, structure, facility or unit of equipment originally 
charged to capital is retired from service and not replaced by any other 
unit of similar nature or equivalent thereto, the original money cost 
thereof (estimated if not known, and if estimated the basis thereof 
shall be shown in the record entry), shall be charged to capital in respect 
to such unit so being retired shall be credited to the capital account to 
which it was originally charged, and any adjustments necessary made 
through the surplus account. 

“The salvage or scrap value of any unit of equipment retired from 
service or replaced by any other unit will be credited to this account. 

“An analysis of the charges and credits to this reserve will be called 
for in the annual report to the Railroad Commission. This analysis 
will show the charges and credits with respect to each operating system, 
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and the nature of the charges with respect to the class of tangible capi- 
tal for whom they are made.”’ 

“ Amortization Reserve. This account shall be raised to provide for 
the amortization of intangible capital in service. To it shall be credited 
monthly, or as they are made, all the amounts charged from time to 
time through operating expenses to the account ‘Amortization Reserve 
Requirements,’ which account is to be set up where the nature of the 
capital occasions the setting up of this reserve. Such reserve shall also 
be credited with all accumulations resulting from the investment of any 
moneys or the interest or dividends from any securities belonging to it. 

“An analysis of the charges and credits to this reserve will be called 
for in the annual report to the Railroad Commission. 

“Optional Reserves — Maintenance Reserves. This reserve may 
be raised by those telephone utilities which operate equipment the 
repairs to which are occasioned only at remote intervals and are then 
so considerable in amount as to cause wide fluctuations in the operating 
expenses for the division of operation or the group of expenses of which 
the maintenance account in question is a part. 

“Depreciation. Every public utility shall carry a proper and ade- 
quate depreciation reserve to cover the full replacement of all tangible 
capital in service. There shall be opened a depreciation account for 
each operating system of the utility to which shall be charged monthly, 
crediting depreciation reserve, an amount equal to one twelfth of 
the estimated annual depreciation of the tangible capital in service 
of the operating system, or as near that amount as the finances of the 
property will permit. Tangible capital comprises all land and its 
improvements and all interest in land the term of enjoyment of which 
is one year or more from the date of grant, buildings and structures 
and all equipment and apparatus used and useful in the furnishing of 
telephone service and having an expectation of life in service of more 
than one year. Hand and other small portable tools, because of their 
liability to loss and theft, are to be treated as part of the operating ex- 
penses of the year in which they were purchased. The estimate here 
required shall be made upon a rule designed to effect by its uniform 
application during the life of the tangible capital in service a charge 
into operating expenses of the total original cost of such capital less 
its salvage or scrap value upon retirement.” 


The State Railway Commission of the state of Nebraska issues 
a circular in which the following is given regarding depreciation 
reserve : 


“Charges against. this account should be made during the operating 
year when money is paid out on account of operating equipment dis- 
carded as useless and replaced.” 
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The explanation of the liability account called Depreciation Re- 
serve, iS: 

“This account should be credited with the total amount that the 
reporting company carries into the new year by reason of the asset 
account not being reduced to the present true value as of July 1, 1909. 
It is preferable that the asset account should be depreciated in the open- 
ing trial balance rather than be put in at higher values than the condi- 
tion of the plant justifies, and credit taken in the depreciation account 
for the amount the board of directors may think the plant should be 
reduced from the original cost. It is expected that by July 1, 1910, the 
commission will be able to suggest some depreciation percentages 
which can be used for a satisfactory basis for taking care of this matter.” 


Herbert G. Stockwell says in his paper before the Denver Con- 
vention of the National Association of Chartered Accountants : 


Reserves INVESTED 


“Regarding the showing of reserve investments on the asset side of a 
balance shect, I do not find myself in harmony with those accountants 
who would urge upon corporations the necessity or even desirability 
of investing its reserves in outside securities. JI am not now discussing 
the sinking fund investments, properly so called. No argument can be 
directed against the investment of annual installments made under the 
requirements of a mortgage contract. But a sinking fund reserve and 
its investment are not matters or accounts coming within the scope of this 
paper. I am now referring to the investment in outside securities of 
the amount set aside out of the profits of a corporation as reserves 
for depreciation, renewal and replacements. 

“‘T see no reason for the investment of such amounts‘in anything other 
than the assets or working capital of the plant. It is a matter of com- 
mon knowledge that the net income from safe investments is lower 
than the amount of what ought to be earned by a corporation in its own 
business. To say that a corporation should take money out of its 
business and invest it in securities producing a lower rate of income than 
is earned by that corporation is, to my mind, a mistaken notion, and 
carrying the reserve idea further than necessary. 

“ Some argue that a reserve for depreciation becomes a liability which 
must be met, and that the only safe way to insure the meeting of the 
liability is to invest the amount thereof in some standard security. 
Perhaps this would be true if there was, in truth, any such liability, 
but where does the liability arise, when does it mature, and to whom is 
the corporation liable for its reserves? If the reserves are anything 
other than a portion of the profits of the corporation, stamped and set 
out on accounts, I am not looking at the matter correctly. 
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“To charge a stipulated amount to the operating expenses as de- 
preciation does not cause the corporation to lose any money, nor does 
it create a liability on the part of the corporation to any one for anything. 
So far as the effect on the liabilities is concerned the transfer might 
just as well be from ‘Surplus Account’ to an account called ‘Surplus 
Account No. 2,’ it being understood that the No. 2 account constitutes 
a safeguard against an overvaluation of the plant until it is entirely 
wound up. The splitting up of the amount so transferred producing 
charges to various operating expense accounts, does not change the 
character of the credited account, provided, of course, that the inten- 
tion is the same in both cases. 

“By far the greater portion of manufacturers do not consider the 
subject at all seriously. Others have in their minds that if any de- 
preciation charges are made at all, the amount should be 10 per cent. 
You hear this from iron and steel, wood and lumber indiscriminately. 
The idea of 10 per cent as a depreciation charge seems to have taken 
hold of the manufacturer’s mind in very much the same way as the 
foundryman’s rule that 10 per cent of the weight of pig goes up the 
chimney. 

“Very few writers attempt to give figures except with a wide range, 
and the reason for it is that no general rate of depreciation will apply to 
any class of corporations. The subject has been considered more or 
less seriously by several of the larger associations of manufacturers, 
and papers have been read and discussed. The American Paper and 
Pulp Association hopes to take the matter up shortly as an association 
matter. In the meantime, testimony by individual members of the 
association before a committee of House of Representatives recently 
seems to show that they believe that depreciation ought to be set at 
not less than 5 per cent of the cost of buildings and machinery.” 


W. B. Jackson in a paper on “ Depreciation Reserves”’ has the 
following to say regarding the capitalization of replacement costs 
and reserves. 


“By capitalizing replacement costs, the burden of carrying these costs 
is thrown upon the future without limit of time in cases of unlimited 
franchises, when this burden should have been borne by the past, 
except during the period in which a company is still in process of 
building up its business to a remunerative one. 

“Most plant managers have not yet come to a full appreciation of 
the dire straits a plant must come to sooner or later if the depreciation 
appropriations or their equivalent are not systematically and intelli- 
gently attended to. We may consider, for example, a property having 
a large investment in pole lines. This may amount to as much as 10 
per cent of the value of the plant. For the first ten years comparatively 
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few replacements of poles will be required, but during the next two 
years most of the poles may have to be replaced. Thus an average 
amount of money equal to almost 5 per cent of the plant investment 
may need to be expended each of these years for pole replacements 
alone, and other parts of the plant are surely and irrevocably coming 
to the same condition. 

“The tendency of to-day is to make sweeping changes in plant and 
methods, to permit of less expensive or of improved service. On this 
account many excellent plants in good operating condition are shut 
down and the requisite power received from other sources. A company 
cannot well charge off of its capital account the value of such plants 
which may be comparatively new when they are put out of commission. 
The question is, what should be done regarding the capital value of 
such plants? Unless it is necessary to retain the plants in reserve, I 
believe they should be dismantled and the capital of the company re- 
duced by the amount received from the sale of discarded machinery and 
other property. Then the difference between the amount received from 
their sale and their actual capital value to the company may still be con- 
tinued as a true asset of the company, and that value be gradually 
charged off at the normal depreciation rate of the plants discarded, the 
capital of the company being reduced each year by actual liquidation of 
that amount. In other words, the situation is one wherein the regu- 
lar depreciation appropriation is made on account of the property 
until the full cost of the discarded property is returned to the security 
holders.” 


OPINIONS 


“The cost of reproduction is not always a fair measure of the present 
value of a plant which has been in use for many years. The items 
composing the plant depreciate in value from year to year in a varying 
degree. Some pieces of property, like real estate for instance, depreciate 
not at all, and sometimes, on the other hand, appreciate in value. But 
the reservoirs, the mains, the service pipes, structures upon real estate, 
standpipes, pumps, boilers, meters, tools and appliances of every 
kind begin to depreciate with more or less rapidity from the moment of 
their first use. It is not easy to fix at any given time the amount of de- 
preciation of a plant whose component parts are of different ages, with 
different expectations of life. But it is clear that some substantial 
allowance for depreciation ought to have been made in this case.” 
(Knoxville v. Knoxville Water Co. Decided July 4, 1909, 29 Sup. 
Ct. 151.) 

“The company’s original case was based upon an elaborate analysis 
of the cost of construction. Toarrive at the present value of the plant 
large deductions were made on account of the depreciation. This 
depreciation was divided into complete depreciation and incomplete 
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depreciation. The complete depreciation represented that part of the 
original plant which, through destruction or obsolescence, had actually 
perished as useful property. The incomplete depreciation represented 
the impairment in value of the parts of the plant which remained 
in existence and were continued in use. It was urgently contended 
that, in fixing upon the value of the plant upon which the company 
was entitled to earn a reasonable return, the amounts of complete 
and incomplete depreciation should be added to the present value of 
the surviving parts. The court refused to approve this method, and 
we think properly refused.” (Knoxville v. Knoxville Water Co., 
29 Sup. Ct. 152.) 


Ture Lonpon County Councin v. Hpnry Epwarps 
(SURVEYOR OF Taxus) 


“Mr. Justice Channell, in the course of delivering judgment, said 

’ that he had some difficulty in knowing what to do with the case. 
There was no question of law in the case at all, and on that ground the 
appeal ought to be dismissed ; but he did not like to base his judgment 
solely on that ground, as the case had been argued and was of some 
importance. The question arose as to the deductions to be made on 
the assessment for income tax for the year ending 1904 in respect of 
the diminution in value of the tramway plant during the year of assess- 
ment by reason of wear and tear. The term ‘depreciation,’ although 
not strictly accurate, was a convenient form of expression for the phrase 
‘diminution in value by reason of wear and tear.’ Under the statute 
deduction was allowed for that diminution in value, but in the case 
of this tramway undertaking, both when it was managed by private 
companies and also by the London County Council, it had been the 
practice, instead of making an estimate each year as required by the 
Act as to how much the plant had diminished in value by reason of wear 
and tear during that year, to allow to the owners for the time being of the 
undertaking the amount which they had actually paid for repairs and 
renewals during the year in question. As long as there was no change 
in the management of the undertaking there would not be much differ- 
ence between the two ways of calculating the amount of deduction. 
It would in the long run come to the same thing. But the difficulty in 
using the practice actually adopted arose from the difficulty in ceasing 
to use it at any particular time. There was no security that the 
parties would agree to continue the practice. But apart from that 
difficulty there might be, as in the present case, a change in the mode of 
carrying on the undertaking. ‘The London County Council complained 
that under the circumstances the practice told against them. People 
did not usually do all their repairs in one year, but did them from time 
to time; but sometimes it happened that the repairs in one particular 
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year amounted to very much more than in other years, and if the 
practice stopped just before one of these unusually heavy years, the 
amount that would be obtained would not be so great under the prac- 
tice as under the estimate required by the statute. But that difficulty 
ought to have been foreseen when the practice was adopted. There 
was no objection to the practice, which was in point of fact a convenient 
manner of calculating the amount of depreciation. It was the mode of 
calculation adopted in the case of the ‘Caledonian Railway Company 
v. Banks.’ In the present case it was adopted down to the year of 
assessment. In that year there was change in the character of the 
undertaking as worked by the London County Council. They ceased 
to work it as a horse tramway and decided to work it by electric power. 
That necessitated a change in the plant. Cars had to be replaced, 
although they were not worn out, and ,~actically the rails of all the lines 
which were to be worked by electric power were replaced. This was 
put down in the books as capital expenditure. This change gave rise 
to the present difficulty in assessing the allowance to be made for 
depreciation. The London County Council might have objected to the 
usual practice of calculating the depreciation when before the Com- 
missioners, on the ground that it was not applicable under the altered 
circumstances. If they had done so the surveyor of taxes could not 
have objected to the estimate being made under the statute. But they 
thought they would be better off in continuing the practice. The 
result was that no evidence was given before the Commissioners as to 
the actual depreciation by reason of wear and tear during the particular 
year. The parties thought that the old practice was to be applied, 
but in his Lordship’s opinion that practice was not applicable. The 
practice was to allow the amounts actually expended for repairs and 
removals. But in the year in question no sum at all was spent on re- 
newing or repairing the plant. What was done was that as regards the 
tramways which were altered so as to be worked by electric power noth- 
ing was spent for renewals, inasmuch as a different thing was substituted 
for the former tramlines; therefore, if the old practice was applied 
strictly, the London County Council would not get anything. What 
in fact had been done was to give the London County Council the 
amount which they would have spent on the renewals of the old 
system of horse tramways. If the old system had continued to 
have been used, and as five miles of rails were worn out, these 
would have had to have been renewed, and an expenditure for that 
purpose would have had to have been incurred if the works had 
continued to have been used as formerly. His Lordship thought 
that it was doubtful whether the appellants were actually entitled 
to that sum. It was clear that they could not get an allowance for 
what they had failed to get in former years, nor an allowance for what 
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they would fail to get in future years owing to the alteration ; they were 
confined to the depreciation in the year of assessment. The result 
was that the London County Council had got, in his opinion, all they 
could have got if the old practice was applied strictly, but nevertheless 
they were dissatisfied. They now said that the estimation under the 
statute ought to be applied, and it was suggested that the case should 
be sent back to the Commissioners to assess the amount of estimated 
depreciation under the statute. His Lordship did not think he could 
do that unless the Commissioners had gone wrong on a question of 
law. They had dealt with the question either rightly, or if wrongly, 
it was to the advantage of the appellants, and therefore the appellants 
could not complain of the decision of the Commissioners. Even if the 
case was sent back his Lordship did not think it would be of much 
advantage to the appellants. It was a question of fact as to the amount 
of depreciation, and in this case there would be practically no diminution 
in value during the year in question, because the relaid lines were only 
used during one month. The appeal only raised a question of fact; 
further, the London County Council had received all that they were 
entitled to under the practice adopted in former years; and as regards 
sending the case back, the appellants had been heard, and it was now 
impossible to go into the figures. For all these reasons the appeal 
must therefore be dismissed.” 


CHAPTER XI 


APPRECIATION 


Land owned by Public Utilities Corporations often, it may be 
said almost invariably, increases in value to a very considerable 
extent during the life of the plant. Again, the prices on some 
portions of a plant, such as copper wire, cast-iron pipe, and other 
commodities, may be higher at the time of appraisal than when 
erected. The courts have decided that this increment belongs to 
the corporation in a valuation, the same as depreciation in prices 
would effect a lessening of value. 

Such appreciation should be carried in surplus until such times 
as the property changes hands, when it can be distributed among 
the stockholders. One can imagine a case of increase of value 
such that set rates would no longer pay the interest or dividends 
upon the value. Factory sites oftentimes so increase in value that 
it is good economy to sell the site and move to a new location 
and build new factories with money received for the old. 


Interstate Commerce Commission. Commissioner Lane. 


“Whatever the true economic or legal view may be as to the right of a 
carrier to consider the increase in value of its land as a part of the value 
upon which it is entitled to a reasonable return, such increase in value 
does not of itself establish the right of a carrier to increase rates upon a 
given service. Certainly if the Supreme Court may decline to lay down 
the absolute rule that ‘in every case failure to produce some profit 
to those who have invested their money in the building of a road is 
conclusive that the tariff is unjust and unreasonable’ (Reagan v. 
Farmers’ Loan & Trust Co., 154 U.S., 412), it is a conservative state- 
ment of the law to hold that a railroad may not increase the rates upon 
a number of commodities solely because its real estate has risen in 
value.” Western Advanced Rate Cong. (20 I.C.C. Rep. 344, decided 
Feb. 22, 1911). 
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CHAPTER XII 


FRANCHISE 
Definition: 


The best definition of franchise that the writer has yet found is 
the one given in the decision of the Federal Court in the Consoli- 
dated Gas Case (157 Fed. 378). 


“The franchise is but a part of the power or privilege of sovereignty 
allotted to a private person for the benefit of all, and only incidentally 
given for private emoluments.” 


In 1893 the Supreme Court, in the case of the Monongahela 
Navigation Co. v. United States, said (13 Sup. Ct. 632) : 


“The franchise is a vested right. The state has power to grant it. 
It may retake it, as it may take other private property, for public 
uses, upon the payment of just compensation. A like, though a 
superior, power exists in the national government. It may take 
it for public purposes, and take it even against the will of the 
State; but it can no more take the franchise which the State has 
given than it can any private property belonging to an individual.” 


Judge Savage, in his opinion in the case of Kennebec Water 
District, in giving instructions to the appraisers, had the following 
to say: 


“A franchise is property, and it has value. In this case the franchises 
have value in themselves, inasmuch as they give the owner the privilege 
of doing what is called a ‘profitable business.’ We have already 
shown that the existence of such franchises may also enhance the 
value of the plant by which they are exercised. It should be re- 
membered, however, that a franchise has only one appraisable value, 
and care should be taken that that value is appraised only once.” 
(Kennebec Water District v. City of Waterville, 54 Atl. Rep. 19.) 


In another opinion given with instructions to appraisers as to 
valuations in the Brunswick Case, Judge Savage outlined the 
especial value to be placed on a franchise such as that owned in 
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connection with the other property of the Maine Water Co., as 
follows : 


“But, again, it is not only a structure, and a structure being used, but 
it is a structure built, maintained, and used by authority expressly 
granted to the company by the State; that is, it was built and is main- 
tained and used by virtue of a franchise or franchises. The structure 
is lawfully in existence, and may rightfully continue to be used as a 
going concern structure, until the State determines otherwise. This 
also makes the structure in use more valuable. It is the difference 
between a structure existing by sufferance and one maintained by 
right. The franchise, however, is a limited one. It is not perpetual. 
It may be recalled by the State. It is not exclusive. Other and com- 
peting franchises may be granted. It is not absolute. The right 
may be limited or qualified by express enactment. One franchise is 
limited in the nature of things, and that is the franchise to charge tolls 
or rates for water furnished. It cannot charge arbitrary rates beyond 
the power of revision. It may not, as we have seen, under some cir- 
cumstances charge rates even fairly remunerative upon the investment. 
It can only charge reasonable rates in any event A franchise may 
exist entirely independent of the structure. There may be franchises 
when there is no structure. This water company may have franchises 
within this district which are not connected with the use of the structure 
which the district has taken. Of that we have no knowledge. But so 
far as the structure is maintained and used by virtue of a franchise, 
that fact may add to the value of the structure. One would be likely 
to pay more for it as a structure if it could be rightfully used than he 
would if it could not. What is it, then, that the district is taking, and 
for which the company is entitled to just compensation? It is a 
structure in actual use, and with a right on the part of its owner to so 
use it, and to charge reasonable rates to customers for services ren- 
dered.” (Brunswick and Topham Water District ». Maine Water 
Co., 59 Atl. Rep. 539.) 


According to the most modern treatment of Public Service 
Commissions, a franchise is a privilege given by the community 
to a private person—or corporation—for use of the public prop- 
erty for the benefit of the public, and only incidentally is it the 
intention of the community in granting such a right, to allow the 
person accepting the same enough profit to insure his willingness 
to take advantage of it by investing in plant to make use of the 
grant. 

Perpetual franchises have been granted in many states in the 
past, notably New York and Pennsylvania, and in some other 
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states. This irrevocable binding of future generations is no longer 
in vogue, and, perhaps happily, has been avoided in nearly all the 
newer states by granting term franchises, and in many of the 
states these terms have been very short. 

Some of the objections to the perpetual franchise are, that it is 
almost impossible to regulate or control in any way the actions of 
the corporations owning the same, and it can be taken away from 
the company only by invoking the power of eminent domain and 
paying for the capitalized value of the prospective net earnings 
for all time, in addition to paying for the value of the physical 
property. This is a long, tedious, and costly process, and is very 
discouraging to any community. 

It is dangerous, too, from a lack of knowledge of the future 
requirements of the community; for who can say what changes 
will be necessary for any city in the years to come? In a great 
many places a perpetual franchise often stands as ‘‘a dog in the 
manger” to prevent progress, or is taken advantage of by pro- 
moters to extort money by reorganization and heavy capitaliza- 
tion, thus necessitating high rates, or making poor service, and 
almost always produces an indifference to public requirements. 

In the hands of a progressive company, however, it has one 
advantage, and that is, the fact that such a company having a 
perpetual franchise will often build far ahead of the present require- 
ments, feeling secure in its ownership and trusting to the future 
for adequate earnings on such extensions. 

Some of the main disadvantages of the short-term franchises 
are, first, the very considerable difficulty in financing the projects 
without undue liberality as to bonuses and discounts on securities. 
Next, a grand political tearing up of a whole community at short 
periods, and often lasting for years and resulting in intensely bitter 
feeling between the Company and the public; and, in addition to 
this, not only leaving doubts in the minds of the Company officials 
as to the advisability of making much-needed extensions, but 
rendering it increasingly difficult to induce capital to come in for 
such additions. 

If, as in many cases, there be no provision in the franchise for 
purchase of the property by the community at the end of the 
term, the very natural tendency is, to let the property deteriorate 
as it will, and spend as little money on repairs as possible and 
maintain any kind of service. In a properly managed company, 
it would also be necessary to set aside a sinking fund for amortiz- 
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ing all the capital that could not be recovered by selling the 
property for junk, so that the investor should get his investment 
back intact. This is legal and correct, and any company operat- 
ing under a short-term franchise, or, in fact, under a franchise of 
any limited term, would be criminally foolish to take the chance 
that the franchise would necessarily be renewed at the end of the 
term. And yet that is what is being done by the great majority 
of public service corporations in the country. Regarding this 
amortization fund for retirement of the investment at the expira- 
tion of the franchise, some calculations are given in a previous 
chapter, going to show that a short-term franchise is sure to be more 
costly to the community than one of a considerable number of 
years, by reason of the much larger charge to the retirement 
fund. 

A limited term franchise is almost invariably accompanied by 
many conditions providing for the performance of all manner of 
things by the company, such as paving between tracks and for a 
foot or more outside of rails, keeping pavement in repair, water- 
ing streets, removal of snow and ice from the tracks; regulations 
as to rates, transfers and service, and many others, many or all of 
which are liable to be entirely neglected as the end of the franchise 
approaches. It is simply impossible for any community in the 
United States to formulate any conditions for the future which 
shall hold good as a whole. 

The only advantage of a limited-term franchise is, that it gives 
a community the chance to purchase the utility at the end of 
comparatively short periods, or to impose new regulations and 
requirements. 

The indeterminate franchise is now under full discussion, and has 
been adopted by Wisconsin, and practically so by the state of 
New York, and has been in use in Massachusetts ever since public 
utilities have existed in that Commonwealth. 

The definition of the indeterminate franchise is briefly, a permit 
issued by the proper authorities, which is good during good be- 
havior and may be terminated by the authorities at any time by 
paying the fair value of the property exclusive of franchise. In 
Massachusetts the permit is revocable at any time, but no provi- 
sion is made for taking over the property at any value. This has 
resulted in the permits becoming virtually perpetual franchises, 
as none has ever been revoked. 

The fundamental principle of the indeterminate franchise is 
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that it gives the right of acquisition by the community of all the 
property of the corporation at a fair value to be determined by 
competent parties, usually a Public Service Commission, but 
subject to hearing and to criticism. Thus a community may rid 
itself of an objectionable corporation by purchasing the property, 
which it may operate itself, sell, or lease to another corporation 
under more favorable control. 

So far, indeterminate franchises have been given only in states 
where a Public Service Commission controls, and this form of 
franchise lends itself easily to the control of such commissions, 
thus doing away with the need for terms and conditions that were 
almost invariably the accompaniment of the old forms. A com- 
mission can, by virtue of its very existence, regulate the service 
and rates of any public utility, and, what is further, may regulate 
the granting of franchises to other and competing corporations, 
thus in a great measure protecting investments. 

In the past, franchises of public utilities have been capitalized in 
a great majority of instances, excepting only in the Commonwealth 
of Massachusetts; and quite naturally it has been the endeavor to 
earn dividends on such capitalization. From recent decisions of 
the Supreme Court of the United States, and from the fact that 
practically all the laws creating Public Service Commissions in- 
clude clauses forbidding the capitalization of franchises, it would 
seem as if this would cease for the future, even in those states 
having no commissions with powers. 

In Oregon, franchises are to be treated in a somewhat different 
manner than they are elsewhere if the Single Tax laws proposed 
for that Commonwealth are carried. Where in other states the 
authorities are endeavoring to convince the public utilities corpo- 
rations that a franchise given by a community has no value for 
capitalization, in Oregon the public expects to carefully determine 
the value and the increase in value of each and every franchise, 
all increase being taken by the state authorities as the unearned 
increment and as tax on the land, or the single tax on the whole 
property. 

Following are a number of abstracts from court decisions and 
from laws creating public service commissions bearing upon the 
subject. 


“The commission shall have no power to authorize the capitaliza- 
tion of any franchise to be a corporation or to authorize the capitaliza- 
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tion of any franchise or the right to own, operate or enjoy any franchise 
whatsoever in excess of the amount (exclusive of any tax or annual 
charge) actually paid to the State or to a political subdivision thereof 
as the consideration for the grant of such franchise or right. . . .” 
(From Section 55 Public Service Commission Law of New York, Chapter 
429, Laws 1907, as amended; renewed and made part of the Consoli- 
dated laws by Chapter 480 of the Laws of 1910.) 


The Wisconsin Railroad Commission, in the Antigo Water and 
the Marinette Telephone cases, says: 


“The theory of the Wisconsin public utilities law is that rates shall 
be reasonable and shall not be greater than enough to yield a fair return 
on the investment. In determining the investment as a preliminary 
process to the fixing of rates, the commission had to deal with the claims 
of large ‘intangible’ franchise values as well as ‘going values,’ in both 
the Antigo water case and the Marinette telephone case. Regarding 
the former, the Commission holds that if the municipality required the 
payment of money or its equivalent, or there was necessary legitimate 
payment made for the franchise, then the sum which may be reasonably 
said to have been paid for the franchise may be included in the valuation, 
the same as money necessarily invested in physical property. But the 
Commission refuses to consider the claims of some experts and corpora- 
tions that franchises for which no money was paid may have ‘in- 
tangible’ values which should be considered in the making of rates.” 


And again in the Consolidated Gas Case: 


“Tt may be noted in passing that the now generally accepted view is 
that the plant value upon which a fair return must be earned is the 
present cost of duplicating the existing plant (less depreciation) and 
not its actual original cost. It is not material, therefore, what the 
original outlay for franchise may have been, but it is important to 
know what moneys, if any, would not have to be expended to secure 
such a franchise. Neither are past losses or profits conclusive further 
than as they throw light upon probable future earnings.” 

“The court further stated that it does not appear in the evidence how 
the valuation of the franchises was measured, or why the figures selected 
were chosen, but that it was true that, when complainant was organized 
in 1884, under the consolidation statute, which, in terms, permitted it to 
acquire the property and franchises of the other companies, it issued 
stock of the par value of $7,781,000 representing the franchises it then 
acquired and nothing else, and that the stock was held by purchasers 
who, I am compelled to think, had a right to rely upon legal protection 
for legally issued stock. It is not, of course, contended there was special 
stock issued for this particular item, but it was included in the total 
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sum for which the consolidated company issued its stock, and, upon its 
receipt, the stockholders in the various companies surrendered their 
stock in.those companies. The result was that the amount of the 
stock issued by the consolidated company was increased by $7,781,000, 
representing a value of franchises which was agreed upon by the stock- 
holders in the companies, and which had never cost any of them a 
single penny. 

“Tt cannot be disputed that franchises of this nature are property 
and cannot be taken or used by others without compensation. Monon- 
gahela Navigation Co. v. United States, 148 U.S. 312, L. ed. 463, 13 Sup. 
Ct. Rep. 622; People v. O’Brien, 111 N. Y. 1, 2 L. R. A. 255, 7 Am. St. 
Rep. 684, 18 N. E. 692, and cases cited. The important question is 
always one of value.” (Willcox v. Consolidated Gas Co., 29 Sup. Ct. 196.) 

“But there is, however, no method of valuing franchises, except by a 
consideration of earnings.”” (Same, p. 197.) 

* * * * * * * 

“We are not prepared to hold with the court below as to the increased 
value which it attributes to the franchises. It is not only too much a 
matter of pure speculation, but we think it is also opposed to the principle 
upon which such valuation should be made. This corporation is one 
of that class which is subject to regulation by the legislature in the 
matter of rates, provided they are not made so low as to be confiscatory. 
The franchises granted the various companies and held by complainant 
consisted in the right to open the streets of the city and lay down mains 
and use them to supply gas, subject to the legislative right to so regulate 
the price for the gas as to permit not more than a fair return (regard 
being had to the risk of the business) upon the reasonable value of the 
property at the time it is being used for the public.” (Same, 197.) 

“What has been said herein regarding the value of the franchises 
in this case has been necessarily founded upon its own peculiar facts, 
and the decision thereon can form no precedent in regard to the valua- 
tion of franchises generally, where the facts are not similar to those 
in the case before us. We simply accept the sum named as the value 
under the circumstances.’’ (Same, 198.) 

“The complainant also contends that the state, having taxed it upon 
its franchises, cannot be heard to deny their existence or their value as 
taxed. 

“The fact that the state has taxed the company upon its franchises 
at a greater value than is awarded them here is not material. Those 
taxes, even if founded upon an erroneous valuation, were properly 
treated by the company as part of its operating expenses, to be paid 
out of its earnings before the net amount could be arrived at applicable 
to dividends, and, if such latter sums were not sufficient to permit the 
proper return on the property used by the company for the public, 
then the rate would be inadequate. The future assessment of the 
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value of the franchises, it is presumed, will be much lessened if it is 
seen that the great profits upon which that value was based are largely 
reduced by legislative action. In that way, the consumer will be 
benefited by paying a reduced sum (although indirectly) for taxes.’ 
(Willcox v. Consolidated Gas Co., 29 Sup. Ct. Rep. 199.) 


“The right to place gas mains in the streets of New York and main- 
tain them for private profit is in and of itself something upon or from 
which an income return may be justly and lawfully demanded, a return 
different and separable from that derived from all the company’s 
tangible property or any part thereof. It is not asserted that any 
right such as above described was ever bought by complainant from 
either state or city, or that for such right any valuable consideration was 
ever paid in the usual legal sense of the words. Indeed, the asserted 
rights all date from that time in American economics when those 
promoting public works were regarded as public benefactors, and the 
right to serve the public was something thought to be sufficiently paid 
for by the act of service. In these later days, however, complainant, 
finding itself treated rather as a malefactor than a benefactor, brings 
this action to ascertain, inter alia, whether the latest statutory rate 
leaves it a fair return not only upon its tangible property, but upon the 
right to use that property in the gas business, which right is com- 
monly called afranchise. Asan original proposition I believe this claim 
unsound. Return can be expected only from investment, and he that 
invests must part with something in the act of investing. He that hath 
not sown shall not reap, and can it be said that complainant here, or 
any other corporation similarly situated, has invested its franchise in 
its business? It did not invest in its franchise because it did not pay for 
it, it did not invest its franchise because it did not part with it in the 
same way that it parted with money or money’s worth in acquiring 
or creating mains or plants. The investment of property was made 
not in the franchise, but under the franchise, and on the faith thereof.” 
(Willcox v. Consolidated Gas Co., 157 Fed. Rep. 873.) 


“A corporation maintaining a public highway, although it owns the 
property it employs for accomplishing public objects, must be held to 
have accepted its rights, privileges, and franchises subject to the condi- 
tion that the government creating it, or the government within whose 
limits it conducts its business, may, by legislation, protect the people 
against unreasonable charges for the services rendered by it. It can- 
not be assumed that any railroad corporation, accepting franchises, 
rights and privileges at the hands of the public, ever supposed that it 
acquired, or that it was intended to grant to it, the power to construct 
and maintain a public highway simply for its benefit, without regard 
to the rights of the public. But it is equally true that the corporation 
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performing such public services, and the people financially interested 
in its business and affairs, have rights that may not be invaded by 
legislative enactment in disregard of the fundamental guaranties for 
the protection of property. The corporation may not be required to use 
its property for the benefit of the public without receiving just com- 
pensation for the services rendered by it.” (Smith v. Ames, 18 Sup. 
Ct. 433.) 


Regarding franchises, Benezette Williams said in discussing a 
paper by J. W. Alvord before the American Waterworks Associa- 
tion in June, 1909: 


“The older conception of what are now known as public service 
corporations, and public utilities, which was based upon the theory 
that a company operating under a special grant from some legislative 
authority was its own master, and not subject to rate regulation or 
control, is fast giving place to a newer and sounder one. Franchises, 
or grants conferring special privileges, were and still are, so far as 
they extend to definite matters, considered property which may have 
value or not, depending upon whether the business authorized is 
profitable or unprofitable. 

“The modern conception is that its sole function is to serve the 
public, and that it is entitled to a revenue sufficient for operation, 
maintenance, renewals and an adequate return on the capital invested, 
which carries with it governmental regulation of rates and control as 
to the character of the service rendered, the franchise under which 
it operates being indeterminate, and hence not property in the older 
meaning of the term. 

“Tf the modern conception had even partially prevailed a genera- 
tion ago, and a joint responsibility had been established between the 
public and private agencies that brought public utilities into being, 
the franchises providing that at the expiration of the contracts the 
utilities should be taken over by the public authorities at a price 
equal to the actual amount of the investment without depreciation, or 
that the franchise should be renewed, the complications now experienced 
in the valuation of such utilities would scarcely have arisen. If this 
had been done, courts would not have rendered decisions insisting 
that the rates charged by public service corporations must be rea- 
sonable, but giving us no clew as to how the reasonableness of rates 
can be determined.” 

“What is the value of a franchise to perform a certain service, under 
which no money is invested and no service yet performed? What 
is it worth apart from performance under it? 

“Unless it can be seen to possess inherent value entirely apart from 
the earning capacity of the subsequent investment or from the actual 
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earnings resulting from such investment, the value asserted or claimed 
is but a duplication of that derived from the use of the tangible property 
when so invested. 

“The concepts of the nature and value of franchises are seen dimly 
and confusedly because of the failure to distinguish between produc- 
tive and nonproductive property. Land, money, chattels may by 
industry and intelligence be made productive without a franchise; 
but no excellence in these desirable qualities can ultimately render 
a franchise productive without the use of money, chattels and land 
in connection therewith, and when the juncture is made the earning 
capacity of the real and personal property, plus the franchise and 
plus intelligence and industry, is really no greater than it would be 
without the franchise, for the franchise has added no producing power 
to the realty or personalty; it has but authorized their employment 
in a particular way and protected the owners while so employing 
them.” 


As an indication of the change of opinion that has come over the 
court in the past few years, I append a number of decisions going 
to show that in the past franchise value was often recognized. 

In the case of Monongahela Co. v. U.S., March 27, 1893, where 
Congress had provided that, in the taking over of a lock and dam 
belonging to the company, no compensation should be made for 
the franchise of the corporation giving it the privilege of taking 
toll; the Supreme Court of the United States held that compen- 
sation for the franchise must be given; Justice Brewer, in stating 
the opinion of the court, said: 


“We are not, therefore, concluded by the declaration in the Act that 
the franchise to collect tolls is not to be considered in estimating 
the sum to be paid for the property. . . . If a man’s house must be 
taken, that must be paid for; and, if the property is held and im- 
proved under a franchise from the state, with power to take tolls, that 
franchise must be paid for, because it is a substantial element in the 
value of the property taken. So, coming to the case before us, while 
the power of Congress to take this property is unquestionable, yet the 
power to take is subject to the constitutional limitation of just com- 
pensation. . . . How shall just compensation for this lock and dam be 
determined? ... The value of property, generally speaking, is 
determined by its productiveness, the profits which its use brings to 
the owners. ... The value, therefore, is not determined by the mere 
cost of construction, but more by what the completed structure brings 
in the way of earnings to its owner. ... The prices which may be 
exacted under this legislative grant of authority are the tolls, and these 
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tolls, in the nature of the case, must enter into and largely determine 
the matter of value.” (Monongahela Co. v. United States, 148 U. 8S. 
312.) 


A later case in the Supreme Court of the United States shows 
how valuable a public-service franchise may come to be in com- 
parison with the tangible property by means of which it is used. 
In this case, the city of Brooklyn took the plant, property and 
franchises of a water-supply company, and the commissioners 
appointed to value these items awarded the sum of $370,000 
for the tangible property of the company, and $200,000 for its 
franchises and contracts. The basis of franchise valuation was 
stated as follows, and this was sustained: 


“To recapitulate what has just been said, we have valued the fran- 
chise upon the assumptions (1) that at present the water company alone 
has the right publicly to purvey water in the Twenty-sixth Ward; 
(2) that the exclusiveness now incident to its right may at any time be 
taken from it by the Legislature, or by local authorities acting under 
legislation; but (8) that neither the Legislature nor local authorities 
would, in determining whether to take from the company the exclu- 
siveness of its right, fail to have such due regard as is demanded by 
ample and fair public policy, to the past investment, risks and sery- 
ices of the company and to the reasonably just expectations which 
those who have invested money in its work had in mind when so 
investing.” (Long Island Water Supply Co. »v. Brooklyn, 166 
United States 685.) 

“The vice of it consists in the fact that it substituted one of the 
elements of damages for the measure of damages itself. The bridge 
structure, the stone, iron, and wood, was but a portion of the property 
owned by the bridge company, and taken by the county. There were 
the franchises of the company, including the right to take toll, and 
these were as effectually taken as was the bridge itself. Hence, to 
measure the damages by the mere cost of building the bridge would be 
to deprive the company of any compensation for the construction of 
its franchises. The latter can no more be taken without compensation 
than can its tangible, corporeal property. Their value necessarily 
depends upon their productiveness. If they yield no money return 
over expenditures, they would possess little if any present value. If, 
however, they yield a revenue over and above expenses, they possess 
a present value, the amount of which depends in a measure upon the 
excess of revenue. Hence it is manifest that the income from the 
bridge was a necessary and proper subject of inquiry before the jury. 
The court permitted the plaintiff to prove the receipts for, say, five 
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years before the taking, but denied the defendant’s permission to extend 
the inquiry back to the time of the organization of the company. We 
perceive no error in this ruling. ... Its value at the time of the 
taking is the rule... . The county might perhaps have built a new 
bridge at another street for half the money, but it did not do so; it 
elected to take the property of the bridge company, and the inquiry 
under such circumstances is not what it is worth to the party taking, 
but its value to the company that is deprived of its property.” (Mont- 
gomery County ». Schuylkill Bridge Co., 110 Pa. State 54-58. 20 
Atl. Rep. 407.) 


FRANCHISE TAX 


When, as in New York, franchises are taxed at a large value 
computed by a tax commission, it would seem equitable that they 
should also return dividends, or at least be represented by some 
amount in the capitalization. In New York, though, it is as 
broad as it is long, as the income on the actual investment. is 
practically guaranteed, the public naturally has to stand whatever 
charge is made for taxes on the franchise before calculating the 
guaranteed dividend and the company might as well be allowed 
to place a capital value on the privilege. 

Below will be found a description of the method used for arriv- 
ing at the value of public service franchises as practiced by the 
Ford Franchise Commission. 


From Decision or Court or APPEALS OF NEw YORK IN 
JAMAICA Bay Company CAsE 


“Justice Willard Bartlett has done what the corporation counsel 
requested the court to do. He has given a decision to serve as a 
general guide in determining the amount of special franchise taxes. 

* * * * * * * 

“On behalf of the State and the city it was argued by the corpora- 
tion counsel in the test case of the Jamaica Bay Company that the 
method for valuation was generally to find the net earnings, then to 
value tangible property, deduct from the net earnings a fair return on 
the present value of the tangible property, and by this process of 
elimination, determine the portion of the earnings derived from the 
franchise. Then to capitalize that portion of the earnings on the basis 
of the sum which business men familiar with the proposition regarded 
as a fair return. The principal thus found thus measures the value of 
the intangible franchise right, and to this sum there is added, under 
the law, the value of the tangible property in the streets.” 
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BASED ON THE REPORT OF THE REFEREE IN THE Case or NEW 
York Strate v. THIRD AVENUE RAILWAY COMPANY 


The Method is the One Commonly Employed by the Ford Tax Fran- 
chise Commission and has been Approved by the Supreme Court 
of the United States 


First determine the gross earnings from operation for the year 
ending at the date for which it is wished to complete the books. 
Next, from these gross earnings deduct the total operating ex- 
penses, leaving the gross income from operation. Deduct from 
the gross income for operation taxes upon the property, deprecia- 
tion for the whole property, and a dividend of, say, 5 or 6 per cent 
such as the company may be entitled to, this dividend to be com- 
puted upon the physical valuation of the property. 

After deducting these last-mentioned amounts from the gross 
income, capitalize the balance at the current rate of interest in the 
locality, usually 6 per cent, and to this capitalization add the value 
of the physical plant that is in the streets. This sum then be- 
comes the value of the special franchise under which the public 
utility is operated. 


An EXAMPLE OF THE METHOD USED FOR DETERMINING THE FRANCHISE 
VALUE FoR TAX BY THE ForpD FRANCHISE Tax COMMISSION OF 


New York 
A Srreet RarLbway 
Gross: Barnings:(62y) a. «25 4. 1 teeta eee 2 00,000,000 
Oem IONS) 5 6 6 6 o 9 oo Go o Geo one SHON 
(CHOSSITNGOTMNS 5 o 6 6 56 6 bw o @ 6 o ow o o 6 §6TLOOOCIO 
eDAXCS 50 A wae ee eeeee Pag tae es eee ee eae Le OU 
Depreciation . . . ee 200,000 
Dividend on value of proecriee as co appraisal, 
5 per cent on $8,000,000 . . . .. =. =. +. 400,000 750,000 
Net Income .. eee St bee te ee ee 0 O00 
Capitalized at 5 percent . . . fa oe, eB OOOL000 
Add value of that part of physical properayt in the. Brooks (say) 2,500,000 
Value of franchise for taxation . . . .. . . . . $7,500,000 


Cuicaco Metruop or CompuTING FRANCHISE VALUE 


The method here described was devised by the Board of Super- 
vising Engineers for valuing the unexpired franchises of the several 
street railway systems of Chicago. Each of these companies 
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was composed of a number of lines, nearly all having franchises 
that expired at different dates. 

The data necessary for this computation are as follows: 

(a) Name of street covered by franchise. 

(6) Limits between which the franchise extends. 

(c) Dates the franchise expires on different routes. 

(d) Miles of single track on the street. 

(e) Car miles operated over each track, computed from trip 
sheet of the company. 

(f) Gross passenger earnings for each track as listed. 

(g) Net earnings for each track listed. This was determined 
by assuming that 30 per cent of the gross,passenger earnings 
would be net, and adding to this the ratio of other net earnings. 
That is, the net passenger earnings (as above) for the year were 
added to the net earnings from other sources and the total was 
then divided by the gross passenger earnings for the year. 

(h) The value per mile of all the physical property actually 
on the street, including track and special work, bridges and trestles, 
overhead constructions ; the sum of all plus any percentage — in this 
case 10 per cent— was divided by the total single track milage. 

(7) The value of all other investment, or that investment not 
on the street, calculated per car mile operated for the year ending 
the date of the appraisal; that is, the sums of the values of track 
in car houses and yards, electric power distribution system, tele- 
phone, feeder, cars, power plant, fixed tools and machinery, build- 
ings, real estate, floating tools and supplies; was divided by the 
total car miles operated, giving a factor for apportioning values 
of property not on the street, among the different streets listed. 

(j) The value of the property on each street was then deter- 
mined by multiplying the miles of single track by the value per 
mile = d X h, and adding to this the value of general property 
chargeable to the street, by multiplying the car miles by the rate 
per car mile = e X i, then j = (d X h) + (e Xi). 

(k) Interest at 5 per cent on the total value of the property 
as shown in column (J). 

(1) Time (in years and days) the franchises have to run after 
the date of appraisal. 

We now have all the data necessary for calculating the value 
of the franchise, and if it were wanted for one year only, the 
value would be the difference between the net earnings as shown 
in (g) and the interest given in (k), or g — k = franchise value. 
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But for determining the value as of the dates of expiration it is 
necessary to compute the present value of the two items (g) and 
(k) for the time shown in (J). Again, as the earnings always 
increase from year to year it will be necessary to study the rate 
of increase in the particular region in which the property is 
located. This rate of increase has been called the “‘Arnold fac- 
tor’? and must be applied to the amount of the earnings for the 
year ending on the date of the appraisal, and be compounded 
year by year to the end of the term. The present value of each 
year’s net earnings must be found by multiplying the amount by 
the present value of one dollar for the term remaining. It is better, 
though, to compute the present value of one dollar and apply to 
it the Arnold factor thus making one factor to be applied to the 
value of the net earnings for the time each franchise has remain- 
ing. As the earnings are available at short intervals during the 
year the average date of the middle of the year is used. 

Next, the present value of a year’s interest as in (k) must be 
found by multiplying the amount by the present value of one 
dollar for the time shown in (/). Interest is taken as at the end 
of the year. The value of the franchise, then, will be the differ- 
ence between the present value of the net earnings and the present 
value of the interest as calculated above. 


The method used by Professor H. C. Adams for determining 
the value of the unexpired franchises of the Detroit United Rail- 
ways is best shown by quoting from his report as follows: 


“Commercially speaking, the basis of franchise value is the revenue 
which accrues from operation in excess of operating expenses and of 
the reasonable return upon the investment in the physical plant. This 
remainder is, in fact, a surplus revenue which, in case of a street rail- 
way operating on a franchise, is protected against competition by the 
terms of the ordinance concerned and provided the amount of this 
permanent excess profit can be determined for a year, the value of the 
underlying franchise is obtained by computing its present value for 
the number of years which a franchise has to run.” 


Regarding the increase in earnings by virtue of the increase in 
population, he has the following to say: 


“The above rule does not consider the increased value of the unex- 
pired franchises due to the probable increase in the population of the 
city of Detroit. There is, of course, no way of computing this value. 
It is purely speculative.” 
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The method used by Professor Adams in determining the value 
of the different franchises in Detroit, is applicable to that city 
and to such others as may have the same complication in fran- 
chises; but it is too much involved to describe here, although it 
may be said that it consists mainly in awarding to each franchise 
line the amount of net earnings as determined by a study of the 
car mileage and the passenger mileage, and is a tedious mathe- 
matical calculation by use of the traffic sheets turned in by the car 
reporters. 

As to the power to tax franchises or in fact property of any kind 
the following, from an opinion of Chief Justice Marshall, seems to 
go far toward settling the matter. In the case of McCulloch »v. 
Maryland, reported in the fourth volume of Wheaton’s U. S. 
records, page 430, the Chief Justice said: 

“That the power to tax involves the power to destroy; that the power 


to destroy may defeat and render useless the power to create . . . are 
propositions not to be denied.” 


CHAPTER XIII 


CAPITALIZATION 


There can be no question to-day of the statement that the capi- 
talization of a public service corporation must represent the actual 
but full cost of the property as it exists, and no more. There is 
no room for discussion of the fact that the.physical property must 
be capitalized at what it has cost ready for operation; that if 
money has been paid for a permit or franchise that must also be 
added to the cost, and after the corporation becomes a going con- 
cern, it is perfectly regular and legal to add to the capital the 
reasonable cash cost of obtaining a going value. 

Where the public utilities are under the control of a commis- 
sion, it is now almost compulsory to build all additions to plant 
with new capital, and not with surplus earnings, on the theory 
that surplus earnings mean unnecessarily high rates, and it is the 
rate that the commission is bound to regulate to the extent that 
the corporation gets for its reward just a fair interest and no 
more, and all surplus earnings must be devoted to improving the 
service and not to increasing the plant. As a matter of fact, the 
settling of a rate to which the public utilities corporation is clearly 
entitled, in effect, acts somewhat as a guarantee by the community, 
and in fact is beginning to be so considered by the authorities. 

It is practically impossible to regulate rates so closely as not to 
make some surplus without producing results that will at times 
amount to confiscation, and the ordinances in Chicago make use 
of this surplus to induce the companies to make extra effort for 
good service, by dividing it with the corporations. In Boston 
agreement has been made with the Gas Company that the price 
of gas and rate of profit shall be on a sliding scale, and that when 
the company reduces the rate five cents per thousand feet, it may 
the next year increase its dividend rate 1 per cent. 

In the decree of the Supreme Court on the Consolidated Gas 
Case, the following regarding the setting of a fair rate of return 
was given: 

“There is no particular rate of compensation which must, in all 


cases and in all parts of the country, be regarded as sufficient for capi- 
252 
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tal invested in business enterprises. Such compensation must depend 
greatly upon circumstances and locality; among other things, the 
amount of risk in the business is a most important factor, as well as 
the locality where the business is conducted, and the rate expected 
and usually realized there upon investments of a somewhat similar 
nature with regard to the risk attending them. There may be other 
matters which, in some cases, might also be properly taken into account 
in determining the rate which an investor might properly expect or 
hope to receive and which he would be entitled to without legislative 
interference. The less risk, the less right to any unusual returns upon 
the investments. One who invests his money in a business of a some- 
what hazardous character is very properly held to have the right to a 
larger return, without legislative interference, than can be obtained 
from an investment in government bonds or other perfectly safe secur- 
ity. The man that invested in gas stock in 1823 had a right to look 
for and obtain, if possible, a much greater rate upon his investment 
than he who invested in such property in the city of New York years 
after the risk and danger involved had been almost entirely elimi- 
nated. 

“Tn an investment in a gas company, such as complainant’s, the risk 
is reduced almost to a minimum. 


* * * * * * * 


The court below regarded it as the most favorably situated gas busi- 
ness in America, and added that all gas business is inherently subject 
to many of the vicissitudes of manufacturing. Under the circum- 
stances, the court held that a rate which would permit a return of 
6 per cent would be enough to avoid the charge of confiscation, and 
for the reason that a return of such an amount was the return ordi- 
narily sought and obtained on investments of that degree of safety in 
the city of New York. 

“Taking all facts into consideration, we concur with the court below 
on this question, and think complainant is entitled to 6 per cent on 
the fair value of its property devoted to the public use.” (29 Sup. 
Ct. Rep. 192.) 


In a decision made public in March, 1910, by the Massachusetts 
Gas and Electric Light Commission, the Board issued an important 
statement of its attitude regarding the practice of providing for 
‘extensions and improvements of a relatively costly character out 
of income, instead of issuing new securities for this purpose. The 
decision sustained the Beverly Gas and Electric Company’s rates 
for both gas and electricity against an appeal of consumers which 
has been pending for over a year, but discussed the company’s 
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financing of extensions and improvements in the following lan- 
guage : 


“Of the gross expenditure of the company, under its present man- 
agement, for new construction, more than one third, or upwards of 
$180,000, has been obtained from earnings, and a large part of this 
in the more recent years. These figures indicate that, notwithstand- 
ing the numerous and fairly frequent reduction in price made by the 
company, the profits, in excess of dividends, which have been used to 
extend and improve its plant have been larger than can readily be 
justified in view of the duty which the company owes the public. In 
the early days of public service corporations such a policy was very 
general and justified by the belief that, as the capital charge was kept 
low and the amount per unit required for dividends decreased, low 
prices might be more certainly and quickly attained. If, however, 
the claim now made by some companies is to be conceded, and the 
same return is to be allowed upon the value of all property employed 
for the public convenience from whatever source derived, no benefit 
accrues to the public from such accumulation. If the claim can be 
successfully made, it amounts in effect, if not in form, to a stock divi- 
dend. Nor is such a claim necessary to insure a continuance of the 
commercial prosperity of companies of this class. 

“The public has a substantial interest in what remains of the net 
earnings above a fair dividend. No corporate interest properly viewed 
requires that such a surplus be distributed to the stockholders or so 
invested as to impose new burdens upon consumers. A public service 
corporation exercising a virtual monopoly is bound to give its cus- 
tomers the best possible service at the lowest reasonable price, nor is 
the discharge of this duty to be measured merely by a comparison with 
the service and price prevailing elsewhere. After a payment of reason- 
able operating expenses, proper allowance for depreciation and emer- 
gencies, and a fair return upon the investment, surplus earnings 
should be used to facilitate further reductions in price. The Board is 
convinced that this company no longer needs to continue, as hereto- 
fore, to provide capital for extensions out of income. As soon as the 
combined effect of the recent reductions (which were voluntary — Eds.) 
and the necessary prospective expenditure and changes shall be real- 
ized, if profits shall then exceed dividends, as in some former years, it 
will be the plain duty of the management to make a further revision 
of existing rates.” 


Where the public utility is not controlled by a commission, 
that is, when the commission has no say as to rates except on 
complaint of the public, as much surplus may be added as the 
rates will produce, but in few if in any cases does the law under 
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which a commission works permit of capitalizing this surplus by 
paying stock dividends or by other means. 

A private corporation depending for its trade and profits on 
ordinary business competition may act as it. sees fit regarding 
capitalization; in all states but Massachusetts it may issue stock 
for anything that it may consider of sufficient value; in general it 
may pay stock dividends, thus capitalizing its surplus, and as long 
as it does not enter into combinations in restraint of trade, in 
many ways may conduct itself with much more freedom than can 
a public utilities corporation. With any corporation, though, it 
must always be a question of policy whether stock dividends 
should be paid. This really means a reinvestment of money in 
the existing property of the company, for if the surplus should be 
paid to each stockholder in cash, there could be no objection at 
all to his investing it where he pleased, and if he thought the best 
place for such investment would be in a corporation in which he 
had seen the profits grow, who could object; but in a public util- 
ities corporation this reinvestment must be exclusively for exten- 
sions. But the trade or public might refuse to pay prices high 
enough to enable him to get a dividend on this extra investment, 
in which case it would seem to be better policy for him to let the 
surplus stand and by using it in the business make increased divi- 
dends on the regular stock values. Probably the ‘Chemical Bank ”’ 
of New York City is one of the best instances of letting the origi- 
nal capitalization stand, for before its reorganization on a new 
basis its original par stock sold as high as $4800 or more, and the 
dividends on this original stock produced only 23 per cent on 
this value. Other instances are among the stocks of the older 
writing paper companies, organized more than 50 years since, 
which before merging with other companies had a market value 
of upwards of $35,000 per share. 

About the only reason that can be given for issuing dividend 
stock is that there may be more for manipulation, for the amount 
of earnings available for dividends could be no larger, and when 
paid on the new valuation or rather on the original stock with 
the added number of shares due to the stock dividend would 
naturally produce a smaller rate. 

The question of issuing bonds for the cost of physical property 
and stock for a bonus is too large to be discussed here at any 
length. It may be said, however, that when any value accrues 
to the stock it must be obvious that it comes from an overcharge’ 
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to consumers: if the consumer can stand it or does stand the 
overcharge even in the face of strong competition, then such value 
is given simply for greater ability or better conditions. In the 
past Massachusetts is the only state in which it has been impossible 
to issue stock in this manner. 


Following are a few abstracts from court decisions, and opin- 
ions of prominent writers. 


“Counsel for the company urge rather faintly that the capitalization 
of the company ought to have some influence in the case in determin- 
ing the valuation of the property. It is a sufficient answer to this 
contention that the capitalization is shown to be considerably in excess 
of any valuation testified to by any witness, or which can be arrived 
at by any process of reasoning. The cause for the large variation 
between the real value of the property and the capitalization in bonds 
and preferred and common stock is apparent from the testimony. All, 
or substantially all, the preferred and common stock was issued to 
contractors for the construction of the plant, and the nominal amount 
of the stock issued was greatly in excess of the true value of the property 
furnished by the contracts. Bonds and preferred and common stock 
issued under such conditions afford neither measure of, nor guide to 
the value of the property.” (Knoxville Water Co. Case, 29 Sup. Ct. 
151.) 


“Tf a railroad company has bonded its property for an amount 
that exceeds its fair value, or if its capitalization is largely fictitious, 
it may not impose upon the public the burden of increased rates 
necessary to realize profits on this fictitious capitalization; but the 
basis of all calculations as to the reasonableness of rates must be the 
fair value of the property used by the company for the convenience of 
the public. In ascertaining the value, the original cost of construction, 
the amount expended in permanent improvements, the amount and 
market value of its bonds and stock, the present as compared with the 
original cost of construction, the probable earning capacity of the 
property under particular rates prescribed by statute, and the sum 
required,to meet operating expenses, are all matters for consideration, 
and are to be given such weight as may be just and right in each case.” 
(Smith ». Ames, 18 Sup. Ct. 418.) 

“There is considerable diversity of opinion as regards the proper 
treatment of discount on securities sold. There is a distinction be- 
tween bonds representing corporate indebtedness and having a defi- 
nite limitation as to the time of their redemption, and share capital, 
representing ownership and which as a rule is irredeemable. In rela- 
tion to the former, there can be but one tenable view. If a company 
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can market its 50-year 4 per cent bonds at 90 per cent of par, it means 
that the company’s credit is on a 44 per cent basis; that it could 
market a like security paying 44 per cent at par. If it elects to issue 
at the lower rate it is merely sacrificing principal for the sake of a reduc- 
tion in the annual interest charge; in other words, it is prepaying 
interest which would accrue during the life of the issue. If $10,000,000 
par value were issued at 90 per cent, the discount would amount to 
$1,000,000, and the saving in interest to $50,000 per year, or $2,500,000 
in 50 years. Obviously the company cannot claim the privilege of 
capitalizing the discount, while thereby availing itself of the reduction 
in interest. If such a course were legitimate in the case of a 5 or 10 
per cent discount, it would be equally so if the discount were 50 or 
75 per cent, when the absurdity of the proposition would be perfectly 
apparent. The somewhat general practice of prorating the discount, 
as a charge against revenues, over the term of the obligation’s existence 
is sound; but this should be done, not in equal installments, but on 
the basis of the appreciated value of the bond as it approaches par at 
maturity. There is no apparent objection to charging discount of this 
nature in a lump sum against an accumulated surplus. The capitaliza- 
tion of discount on stocks, involving as it does the introduction of 
fictitious values in capital assets, is wholly indefensible.” (‘‘ The Valua- 
tion of Railroads,” Railroad Age Gazette, Jan. 22, 1909.) 


Everett W. Burdett, in case of Worcester Electric Company, 
before the Massachusetts Gas and Electric Light Commission, 
Says: 

“Tt is contended by some that a Public Service Corporation has no 
right to receive a profit on property acquired by surplus earnings. 
But a company can put its surplus into stocks and bonds of other 
corporations and enjoy the proceeds. The Massachusetts Gas and 
Electric Light Commission have ruled that what a company has earned 
and saved is the property of the company. A Beverly company 
used $180,000 surplus in addition and extensions, and this was one 
third of all the expenditures of the year, but it did not influence the 
board to grant a petition for a reduction in prices. The Interstate 
Commerce Commission was referred to as insisting upon a surplus 
fund. In the case of the Chicago, Burlington and Quincy Railroad 
more than half the property was created out of the surplus, and the 
Interstate Commerce Commission affirmed the right of a railroad 
company to enjoy a return upon its surplus. The Pennsylvania 
Railroad Company reinvested two thirds of the amount of the cost of 
its road east of Pittsburgh, a sum amounting to $262,000,000, accu- 
mulated in twenty years. The Public Service Commission of the 
First District of New York in one case designated twenty years as the 
life of an electric light plant. The Wisconsin Railroad Commission 
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allowed 25 per cent as the junk value of a steam plant. In the pres- 
ent case the company sets 3.92 per cent as the average annual rate 
of depreciation, equivalent to 5.24 per cent of present value. 

“Tn the matter of interest on investment the Wisconsin Railroad 
Commission, in the Menomonie case, 1909, held that 7 per cent on cost 
of reproduction new was a fair return. In the Madison case, 1910, it 
was held that 8 per cent was fair. Here distinction was made be- 
tween interest and profit. ‘Six per cent was for interest, 2 per cent 
for profit. Mayor Logan in previous testimony conceded that 6 per 
cent was a reasonable return. 

“Targe profits do not indicate high rates. Here a conservative 
management has resulted in successful operation. The company 
pays its president only $2500 per annum.” 


In closing this chapter the following excerpt from the decree of 
the Supreme Court on the Knoxville Water Case seems very apt: 


“ Regulation of public service corporations, which perform their 
duties under conditions of necessary monopoly, will occur with greater 
and greater frequency as time goes on. It is a delicate and dangerous 
function, and ought to be exercised with a keen sense of justice on 
the part of the regulating body, met by a frank disclosure on the part 
of the company to be regulated. The courts ought not to bear the 
whole burden of saving property from confiscation, though they will 
not be found wanting where the proof is clear. The legislatures and 
subordinate bodies, to whom the legislative power has been delegated, 
ought to do their part. Our social system rests largely upon the 
sanctity of private property; and that state or community which 
seeks to invade it will soon discover the error in the disaster which 
follows. The slight gain to the consumer, which.he would obtain 
from a reduction in the rates charged by public service corporations, 
is as nothing compared with his share in the ruin which would be 
brought about by denying to private property its just reward, thus 
unsettling values and destroying confidence. On the other hand, the 
companies to be regulated will find it to their lasting interest to 
furnish freely the information upon which a just regulation can be 
based.” (29 Sup. Ct. Rep. 148.) 


CHAPTER XIV 
CONTROL OF PUBLIC UTILITIES 


The method of controlling all the public utilities of a state 
or municipality has changed considerably in the last few years, 
such control having been put into the hands of commissions 
established for the purpose in several of the states of the Union. 
It is a well-known fact that Massachusetts has handled public 
utilities in this way for some forty odd years, and most of the 
commissions that have been established have been founded upon 
principles originated by the government of that Commonwealth, 
but in most cases with many added powers. Commissions have 


been established in the following named states and in the Province 


of Quebec. 
LIST OF STATE PUBLIC SERVICE COMMISSIONS* 


SratTE TiIrLe YEAR CREATED ADDRESS 
Massachusetts . Railroad Commission 1869 Boston 
Gas & Electric Light Commission 1885 Boston 
Highway Commission 19061 Boston 
New York Public Service Commission, First Dist. | June 6, 1907 New York City 
Public Service Commission, Second Dist.| June 6, 1907 Albany 
Wisconsin Railroad Commission July 9, 19072 | Madison 
Oklahoma Corporation Commission July 16, 1907 3 | Guthrie 
Georgia Railroad Commission Aug. 22, 19074} Atlanta 
Vermont . Public Service Commission 1908 Newport 
Maryland Public Service Commission 1910 Baltimore 
New Jersey . Board of Public Utility Commissioners 1910 Trenton 
Connecticut Public Utilities Commission 1911 Hartford 
Kansas A Public Utilities Commission 1911 Topeka 
New Hampshire Public Service Commission 1911 Concord 
Ohio Public Service Commission 1911 Columbus 
Washington Public Service Commission 1911 Olympia 
Nevada Public Utilities Commission 1911 1 
California . | Public Utilities Commission 1911 Sacramento 
Province of Quebec | Public Utilities Commission 1909 Quebec 


1The Highway Commission was established in 1893. 


telephone companies dates from 1906. 
2 The Railroad Commission was created in 1905, but the act giving the commission control 
over public utilities was passed in 1907. 
3 The Oklahoma Corporation Commission was created by the first state constitution which 
was adopted July 16, 1907, ratified Sept. 17, 1907, and the state was admitted to the Union 


Novy. 16, 1907. 


Its supervision over telegraph and 


4 The Georgia Railroad Commission was established in 1879, but the act extending its con- 
trol to other public service corporations was passed in 1907 
* Railroad Commissions controlling Common Carriers only are not listed. 
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Commissions also have been established in the following named 
cities: 
LIST OF CITY PUBLIC SERVICE COMMISSIONS 


City TITLE YEAR CREATED 
Kansas City, Mo. . . . . . .| Public Utilities Commission 1908 
Seattle. . . . . . . . . .| Superintendent of Public Utilities 1908 
Los Angeles . . . . . . . .{| Board of Public Utilities 1909 
St. Joseph, Mo. . . . . . «| Public Utilities Commission 1909 
St.Louis . . . . . . . . .| Public Service Commission 1909 
Houston, Texas . . . . . . | Public Service Commissioner 1911 
Wilmington, Del. . . . . . . | Board of Public Utility Commissioners 1911 


In New York State, so vast are the properties coming under 
the control of these commissions that two districts have been 
established, one, the Public Service Commission of the First Dis- 
trict, having charge of all public utilities in Greater New York, 
covering railroads, street railways, electric light companies, gas 
companies, telegraph companies, telephone companies, and ex- 
press companies, and the Public Service Commission of the Second 
District, having in charge all similar public utilities over all the 
state outside of Greater New York. 

The following statement of the powers of the Public Service 
Commission of New York, First District, is abstracted from an 
article on “The Fruits of Public Regulation in New York,” pub- 
lished in the January, 1911, number of the Annals of the Ameri- 
can Academy of Political and Social Science, by Honorable 
Milo R. Maltbie, a member of that commission. 


PowERs AND DuTIES 


“1. To examine into the general condition, capitalization, franchises 
and management of public service corporations; to compel the produc- 
tion of all records, documents and papers, and to summon witnesses. 

“2. To establish a uniform system of accounts and records and pre- 
scribe the form of annual, quarterly and monthly reports. 

“3. To order repairs or changes in corporate property, the use of 
additional facilities, or the adoption of improved methods of opera- 
tion, in order to secure safe and adequate service. 

“4. To test gas and electric meters, approve types of meters, and 
establish standards of quality for gas and electric service. 

“5. To fix just and reasonable rates to be charged by public service 
corporations, to prevent unjust discrimination, and to require two 
or more carriers to establish through routes and fix joint rates for 
through service. 
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“6. To entertain complaints and after due hearing make such order 
as will remove the cause of complaint. 

“7. To grant or withhold the certificate needed by a public service 
corporation before it can begin new construction or exercise a franchise 
or right not already exercised. 

“8. To approve or disapprove the transfer of a franchise, or the 
making of a contract relating to a franchise. 

“9. To give or withhold permission for the issuing of corporate secu- 
rities, or for the merger of existing companies; but not to permit the 
capitalization of any merger or franchise itself. 

“10. To grant or refuse permission for the transfer of stock in a public 
service corporation to a similar corporation, or for the acquisition of 
more than ten per cent of such stock by any corporation. 

“11. To grant, subject to the approval of the Board of Estimate and 
Apportionment, franchises for rapid transit railroads, whether sub- 
ways, tunnels, elevated roads or continuations of trunk lines, such as - 
the recent Pennsylvania Railroad extensions. 

“12. Subject to the approval of the same board, to lay out municipal 
rapid transit routes, prepare plans, obtain contractors, supervise 
construction, and secure operators for such routes, or under certain 
conditions to operate them directly. 

“ All freight and passenger tariffs, including joint tariffs and the names 
of participating carriers, and all contracts or arrangements relating 
to transportation, must be filed with the Commission. The Commis- 
sion has also required the rate schedules of all gas and electric com- 
panies to be filed.” 


Farther on in his article Mr. Maltbie has the following to say 
regarding capitalization: 


“(1) The capitalization of franchises will not be allowed, directly or 
indirectly, except so far as permitted by statute. 

“ (2) Overcapitalization leads to inferior service and unwarranted 
exactions. The people of New York have too vivid evidence upon this 
point to forget its importance. 

“ (3) The mere fact of investment does not establish a perpetual value 
not only because a mistake in judgment may be made, but also because 
property may be allowed to deteriorate, because progress in the arts 
may make it obsolete, and because a change in economic conditions 
may decrease the use made of it by the public. It is a well known fact, 
and was stated in evidence, that the physical property of the Third 
Avenue system was allowed to fall into disrepair. Certain lines are 
still operated by horses, certainly an obsolete method of transpor- 
tation. Other lines have ceased to be of value, and their operation has 
practically been abandoned. To assert that because a company at one 
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time put money into property which has become useless, wornout and 
obsolete, a successor company which purchases that property at fore- 
closure sale should be allowed to capitalize for the amount originally 
expended is so absurd as not to require further discussion. Invest- 
ment may be evidence of the good intentions of the investor, but it is 
not an infallible standard of perpetual value. The Commission believes 
the proposition to be sound that capitalization should have a direct relation 
to value. 

“(4) The present value of the property, as shown by a careful ap- 
praisal, allowance being made for contractor’s profit, engineering, admin- 
istration, development expenses and other legitimate expenses, was 
several million dollars below the proposed capitalization. In arriving at 
this conclusion, the Commission adopted the principles (a) that the pres- 
ent value of property is not determined by the original cost, (b) that 
allowance must be made for appreciation and depreciation, (c) that 
its actual condition, its age, its adequacy, its fitness to the needs of 
the community are most important and fundamental considerations, 
(d) that property that has ceased to exist, although originally a le- 
gitimate charge to capital, should not be capitalized in perpetuity, 
and (e) that charges for maintenance, replacements and supercessions 
are prior claims to dividends. 

‘“(5) The net earnings for any single year or series of years are not 
a proper basis for determining the capitalization of a company, par- 
ticularly when the rates charged for the service rendered may be 
regulated by the state. An ordinary business corporation fixes its 
own charges; it is not subject to state regulation; but a public service 
corporation does not have such privilege. The fundamental factor in 
rate regulation is a fair return upon the value of the property. Hence, 
if a company issued stocks and bonds upon the basis of earnings for a 
given year or period, and if it were found that the rates then charged 
were too high and were reduced by the state, resulting in the reduc- 
tion also of net earnings, the capitalization once justified by earnings 
would be no longer proper. This is illogical and unsound. 

““(6) The amount of capital represented by bonds should not be in 
excess of the amount upon which there is definite certainty that interest 
may be earned. It would obviously be unwise and useless to approve 
a plan which might easily mean another foreclosure and reorganization 
in a few years. This is the second time within ten years that the 
Third Avenue Company has been in the hands of a receiver. It is 
time that a conservative plan were adopted, and upon such sound 
principles that another cataclysm will not be necessary. 

“(7) The applicants admitted that the present earnings were not 
sufficient to pay interest and dividends upon the proposed issues, and 
the Commission found that the prospective earnings were so uncer- 
tain that approval should not be given.” 
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One of the most important powers conferred upon commissions 
of this kind is that of passing upon the securities of the public 
utilities corporations. I quote as follows from the article by 
Mr. Maltbie: 


“Every application is subjected to a searching investigation into the 
condition of the company’s finances, and often an appraisal of its phys- 
ical property has been made. The purposes for which the securities 
are to be issued are carefully scrutinized to see that no charges are 
made to capital that should go to operating expenses. 

“The order of approval states the purposes for which the money may 
be expended, the rate at which the securities may be issued, the period 
within which any discounts, commissions and expenses of the issue 
shall be repaid and often the method of amortization. It usually 
provides also for periodic reports to the Commission, the audit of the 
accounts by employees of the Commission and public sale to the highest 
bidder, unless a certain price is realized at private sale.”’ 


CHAPTER XV 
COURT DECISIONS 


Consolidated Gas Co. Case 


Wiuram R. Wittcox, et al., ConstiruTING THE PuBLIC SER- 
VICE Commission, etc., or New York, Appts., v. CONSOLIDATED 
Gas Co. or New York. (No. 396.) 

Crry or New York, Appt., v. CONSOLIDATED Gas Co. or New 
York. (No. 397.) 

Wii S. JaAcKsoN, AS ATTORNEY GENERAL OF THE STATE OF 
New York, Appt., v. CONSOLIDATED Gas Co. or New York. 
(No. 398.) 

(29 Sup. Ct. Rep. 192.) 


Syllabus. 


Courts — FEDERAL Courts — JURISDICTION — ENJOINING EN- 
FORCEMENT OF GaAs RATES 


1. A Federal circuit court, if properly appealed to, cannot 
decline, on the ground of discretion or comity, to take jurisdiction 
of a suit to enjoin the enforcement of state statutes fixing gas rates 
which are asserted to violate the Federal Constitution. 


Gas — Rates — LEGISLATIVE REGULATION — REASONABLENESS 


2. Legislative regulation of gas rates is invalid, where such rates 
are plainly unreasonable to the extent that their enforcement 
will be equivalent to the taking of property for public use without 
such compensation as, under the circumstances, is just, both to 
the owner and the public. There must be a fair return upon the 
reasonable value of the property at the time it is being used for 
the public. 


Gas — Rates — ENJoINING ENFORCEMENT 


3. The case must be a clear one before the courts should be 
asked to interfere by injunction with state legislation regulating 
gas rates, in advance of any actual experience of the practical 
result of such rates. 
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Gas — Rates — LEGIsuaTIvVE REGULATION — REASONABLENESS 
— FRANCHISE VALUATION 


4. The valuation of the franchises of the constituent gas com- 
panies as fixed by them when organizing a consolidated corpora- 
tion pursuant to New York Laws, 1884, chap. 367, which valuation 
was included in the total sum for which the consolidated corpora- 
tion issued its stock, must be accepted by the courts in testing the 
reasonableness of legislative regulation of gas rates as conclusive of 
such value at the time of consolidation, where the validity of the 
agreement fixing the valuation has always been recognized, and 
the stock has earned large dividends and has been largely dealt in 
for many years on the basis of the validity of the valuation and of 
the stock. 


Gas — Rares — LEeGisuaTIvE REGULATION — REASONABLENESS 
— INCREASE IN FRANCHISE VALUATION 


5. Increase since consolidation of the tangible assets of a con- 
solidated gas company and in the amount of gas supplied by it 
does not justify the court, when testing the reasonableness of the 
rates fixed by statute, in attributing a proportional increase to the 
value of the franchises as fixed by the constituent companies at 
the time of consolidation. 


Gas — Rates — LEGISLATIVE REGULATION — REASONABLENESS 
— INCOME 


6. There is no particular rate of compensation which any cor- 
poration subject to legislative control respecting rates has the right 
to obtain without legislative interference. 


Gas — Ratrs — LEGISLATIVE REGULATION — REASONABLENESS 
— INCOME 


7. Gas rates which will yield to a corporation having a mo- 
nopoly of the gas service in New York City a return of 6 per cent 
upon the fair value of the property actually used by such com- 
pany in its business are not confiscatory. 


Gas — Rates — ENJoINING ENFORCEMENT 


8. A court of equity ought not to interfere by injunction with 
state legislation fixing gas rates before a fair trial has been made 
of continuing the business under such rates, where the rates com- 
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plained of show a very narrow line of division between possible 
confiscation and proper regulation, as based upon the findings 
as to the value of the property, and the division depends upon 
variant opinions as to value and upon the results in the future of 
operating under such rates. 


Gas — Rates — LEGISLATIVE REGULATION — REASONABLENESS 
— FRANCHISE VALUATION 


9. The assessed value for taxation of the franchises of a gas 
company furnishes no criterion by which to ascertain their value, 
when testing the reasonableness of gas rates as fixed by statute, 
where the taxes are treated by the company as part of its operating 
expenses, to be paid out of its earnings before the net amount 
applicable to dividends can be ascertained. 


Gas — Rates — LEGISLATIVE REGULATION — REASONABLENESS 
— VALUE OF Goop WILL 


10. No allowance for the value of the good will should be made 
in estimating the value of the property of a gas company upon 
which it is entitled to earn a fair return, for the purpose of testing 
the reasonableness of the rates fixed by statute, where such com- 
pany is secure from possible competition. 


Gas — Rates — LeGIsuaTiIvE REGULATION — REASONABLENESS 
— VALUATION 


11. The valuation of the property of a gas company, upon which 
it is entitled to a fair return, must, as a general rule, be determined 
as of the time when the inquiry is made regarding the reasonable- 
ness of rates fixed by statute, giving the company the benefit of 
any increase in the value of the property since it was acquired. 


Gas — LEGISLATIVE REGULATION OF PRESSURE 


12. The requirements as to gas pressure made by New York 
Laws, 1905, chap. 756, and Laws, 1906, chap. 125, fixing gas rates 
in New York City, are confiscatory, where, to put this pressure 
upon the mains and other service pipes, in their present condition, 
is to run a great risk of explosion and consequent disaster, and 
to eliminate such danger requires an expenditure of many millions 
of dollars, from which no return can be had at the rates established 
by those acts. 
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STATUTES — ParTIAL INVALIDITY 


13. The invalidity of the provisions as to gas pressure and 
penalties contained in New York Laws, 1905, chap. 736, and Laws, 
1906, chap. 125, regulating gas rates in New York City, does not 
invalidate the provisions of those acts respecting rates, from which 
the invalid provisions are clearly separable. 


Gas — Rates — LEGISLATIVE REGULATION — REASONABLENESS 
— DISCRIMINATION 


14. A discrimination between the individual consumer and the 
city in the provisions of New York Laws, 1905, chap. 736 and 
Laws, 1906, chap. 125, fixing gas rates in New York City, is not 
material to the inquiry as to the reasonableness of such rates if 
the total profits from the gas supplied to all consumers is suffi- 
cient to insure the requisite return upon the property used by the 
gas company in its business. 


DIsMIssAL AND Nonsuit — DISMISSAL WITHOUT PREJUDICE 


15. The dismissal of a bill which seeks to enjoin the enforcement 
of legislative regulation of gas rates as confiscatory in advance of 
any actual experience of the practical result of such rates should 
be without prejudice, where such practical experience may pre- 
vent the complainant from obtaining a fair return upon the 
property used by it in its business. 


[Nos. 396, 397, 398.] 
Argued November 4, 5, 6, 1908. Decided January 4, 1909. 


Appeals from the circuit court of the United States for the 
southern district of New York to review a decree enjoining the 
enforcement of legislative regulation of gas rates. Reversed with 
directions to dismiss the bill without prejudice. 

See same case below, 157 Fed. 849. 


Statement by Mr. Justice Peckham : 


“The appellee, complainant below, filed its bill May 1, 1906, in the 
United States circuit court for the southern district of New York, 
against the city of New York, the attorney general of the state, the 
district attorney of New York county, and the gas commission of the 
state, to enjoin the enforcement of certain acts of the legislature of 
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the state, as well as of an order made by the gas commission, February 
23, 1906, to take effect May 1, 1906, relative to rates for gas in New 
York City. 

‘Since the commencement of the suit, the gas commission has been 
abolished and the public service commission has been created by the 
legislature in its stead. The official term of Attorney General Meyer 
has also expired, and Attorney General Jackson, his successor, has been 
substituted in his place. 

“The ground for the relief asked for in the bill was the alleged uncon- 
stitutionality of the acts and the order, because the rates fixed were 
so low as to be confiscatory. Upon filing the bill a preliminary injunc- 
tion was granted (146 Fed. 150), and, after issue was joined, the case 
was referred to one of the standing masters of the court to take testi- 
mony, in conformity to the practice indicated in Chicago, M. &. St. 
P. R. Co. v. Tompkins, 176 U.S. 167, 179, 44 L. ed. 417, 422, 20 Sup. 
Ct. Rep. 336. 

‘“A hearing was had before the master, who reported in favor of the 
complainant. ‘The case then came before the circuit court, and, after 
argument, a final decree was entered, restraining defendants from 
enforcing the provisions of the acts and the order relating to rates or 
penalties. 157 Fed.849. These various defendants, except the district 
attorney, have taken separate appeals directly to this court from the 
decree so entered. The acts which are declared void as unconstitu- 
tional are chapter 736 of the Laws of 1905, which limits the price of 
gas sold to the city of New York to a sum not to exceed 75 cents per 
thousand cubic feet. The fact also requires that the gas sold shall 
have a specified illuminating power, and a certain pressure at all dis- 
tances from the place of manufacture. Penalties are a*tached to a 
violation of the act. The other act is chapter 125 of the Laws of 1906, 
limiting the prices of gas in the boroughs of Manhattan and the Bronx, 
to other consumers than the city of New York, to 80 cents per thou- 
sand cubic feet, with like penalties as in the act of 1905, and with the 
same provisions as to illuminating power and the pressure in the ser- 
vice mains. The order which was declared invalid was one made by 
the gas commission created under and by virtue of chapter 737 of the 
Laws of 1905, the order providing that the price of gas in the city should 
be not more than 80 cents to consumers other than the city of New 
York. The order had the same provisions as to illuminating power and 
pressure as the acts above mentioned. The master and the court 
below found that the 80-cent rate was so low as to amount to confisca- 
tion, and hence the acts and the order were invalid as in violation of 
the Federal Constitution.” 


Messrs. Edward B. Whitney and George S. Coleman for the 
Public Service Commission. 
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Messrs. Alton B. Parker, William P. Burr, and Francis K. Pendle- 
ton for the city of New York. 

Mr. William 8. Jackson in propria persona for the Attorney 
General. 

Messrs. James M. Beck, John A. Garver, Charles F. Mathew- 
son, and Shearman & Sterling for the Consolidated Gas Company. 
Messrs. W. Bourke Cockran and Nathan Matthews as amici 
CUurLe. 

Mr. Justice Peckham, after making the foregoing statement, 
delivered the opinion of the court : 


“At the outset it seems to us proper to notice the views regarding the 
action of the court below, which have been stated by counsel for the 
appellants, the public service commission, in their brief in this court. 
They assume to criticize that court for taking jurisdiction of this case, 
as precipitate, as if it were a question of discretion or comity, whether 
or not that court should have heard the case. On the contrary, there 
was no discretion or comity about it. When a Federal court is properly 
appealed to in a case over which it has by law jurisdiction, it is its duty 
to take such jurisdiction (Cohen v. Virginia, 6 Wheat, 264, 404, 5 L. 
ed, 257, 291), and, in taking it, that court cannot be truthfully spoken 
of as precipitate in its conduct. That the case may be one of local 
interest only is entirely immaterial, so long as the parties are citizens 
of different states or a question is involved which, by law, brings the 
case within the jurisdiction of a Federal court. The right of a party 
plaintiff to choose a Federal court where there is a choice, cannot be 
properly denied. Re Metropolitan R. Receivership, 208 U.S. 90-110, 
52 L. ed. 403-412, 28 Sup. Ct. Rep. 219; Prentis v. Atlantic Coast Line 
R. Co. 211 U.S. 210, ante, 67, 29 Sup. Ct. Rep. 67. In the latter case 
it was said that a plaintiff could not be forbidden to try the facts upon 
which his right to relief is based before a court of his own choice, if 
otherwise competent. It is true an application for an injunction was 
denied in that case because the plaintiff should, in our opinion, have 
taken the appeal allowed him by the law of Virginia, while the rate of 
fare in litigation was still at the legislative stage, so as to make it abso- 
lutely certain that the officials of the state would try to establish and 
enforce an unconstitutional rule. 

“The case before us is not like that. It involves the constitutionality, 
with reference to the Federal Constitution, of two acts of the legisla- 
ture of New York, and it is one over which the circuit court undoubtedly 
had jurisdiction under the act of Congress, and its action in taking and 
hearing the case cannot be the subject of proper criticism. 

““ An examination of the record herein, with reference to the questions 
involved in the merits, shows that the act under which the gas com- 
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mission was appointed was, subsequently to the commencement and 
trial of this suit, declared, on grounds not here material, to be uncon- 
stitutional by the court of appeals of New York. Saratoga Springs 
vy. Saratoga Gas, Electric Light, & P. Co., 191 N. Y. 123, 83 N. E. 693, 
February 18, 1908. The order made by the commission must there- 
fore be regarded as invalid. It is not important in this case, because 
the act of the legislature of 1906 makes the same provision as to the 
price of gas to consumers other than the city that the order does. We 
have, as remaining to be considered, the above mentioned two acts of 
the legislature. 

“The question arising is as to the validity of the acts limiting the rates 
for gas to the prices therein stated. Therule by which to determine the 
question is pretty well established in this court. The rates must be 
plainly unreasonable to the extent that their enforcement would be 
equivalent to the taking of property for public use without such 
compensation as, under the circumstances, is just both to the owner 
and the public. There must be a fair return upon the reasonable 
value of the property at the time it is being used for the public. San 
Diego Land & Town Co. v. National City, 174 U.S. 739, 757, 43 L. ed. 
1154, 1161, 19 Sup. Ct. Rep. 804; San Diego Land & Town Co. ». 
Jasper, 189 U.S. 439, 442, 47 L. ed. 892, 894, 23 Sup. Ct. Rep. 571. 

“Many of the cases are cited in Knoxville ». Knoxville Water Co. 
just decided. [211 U.S. —, ante, 148, 29 Sup. Ct. Rep. 148.] The case 
must be a clear one before the courts ought to be asked to interfere 
with state legislation upon the subject of rates, especially before there 
has been any actual experience of the practical result of such rates. 
In this case the rates have not been enforced as yet, because the bill 
herein was filed, and an injunction obtained restraining their enforce- 
ment, before they came into actual operation. 

“Tn order to determine the rate of return upon the reasonable value 
of the property at the time it is being used for the public, it, of course, 
becomes necessary to ascertain what that value is. A very great 
amount of evidence was taken before the master upon that subject, 
which is included in five large volumes of the record. Valuations by 
expert witnesses were given as to the value of the real estate owned by 
the complainant, and as to the value of the mains, service pipes, plants, 
meters, and miscellaneous personal property. 

“The value of real estate and plant is, to a considerable extent, matter 
of opinion; and the same may be said of personal estate when not 
based upon the actual cost of material and construction. Deteriora- 
tion of the value of the plant, mains, and pipes is also, to some extent, 
based upon opinion. All these matters make questions of value some- 
what uncertain; while added to this is an alleged prospective loss of 
income from a reduced rate, —a matter also of much uncertainty, 
depending upon the extent of the reduction and the probable increased 
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consumption, — and we have a problem as to the character of a rate 
which is difficult to answer without a practical test from actual opera- 
tion of the rate. Of course, there may be cases where the rate is so 
low, upon any reasonable basis of valuation, that there can be no just 
doubt as to its confiscatory nature; and, in that event, there should be 
no hesitation in so deciding and in enjoining its enforcement without 
waiting for the damage which must inevitably accompany the opera- 
tion of the business under the objectionable rate. But, where the rate 
complained of shows, in any event, a very narrow line of division be- 
tween possible confiscation and proper regulation, as based upon the 
value of the property found by the court below, and the division de- 
pends upon opinions as to value, which differ considerably among the 
witnesses, and also upon the results in the future of operating under the 
rate objected to, so that the material fact of value is left in much doubt, 
a court of equity ought not to interfere by injunction before a fair 
trial has been made of continuing the business under that rate, and thus 
eliminating, as far as is possible, the doubt arising from opinions as 
opposed to facts. 

“A short history of the complainant, as to its incorporation and its 
capital, and the method by which the value of its franchises was 
arrived at, will render the further examination of the case more in- 
telligible. 

“Prior to 1884 there were seven gaslight companies in New York 
City, each operated under separate charters, granted at different times 
between the years 1823 and 1865 or 1871. They each had the right 
to use, the streets of certain portions of the city for the purpose of 
laying their mains and service pipes in order to furnish gas to the city 
and the citizens. Not one of the companies had ever been called upon 
to pay a penny for such right, but the grant to each was, in that aspect, 
agratuity. It was not, at the time of granting franchises such as these, 
the custom to pay for them. 

“Tn 1884, by chapter 367 of the laws of that year, authority to consoli- 
date manufacturing corporations was granted upon conditions men- 
tioned in the act. The directors of the corporations proposing to con- 
solidate were to make an agreement for consolidation, embracing, 
among other things, the amount of capital and the number of shares of 
stock into which it should be divided, the capital not to be in amount 
more ‘than the fair aggregate value of the property, franchises, and 
rights of the several companies to be consolidated.’ The agreement 
was not to be valid until submitted to the stockholders of each of the 
companies and approved by two thirds of each. The constituent com- 
panies, which were afterwards consolidated under their agreement, 
and pursuant to the act mentioned, were six in number, the seventh, the 
Mutual Company, withdrawing. The companies agreed upon the valu- 
ation of their property, which was to be paid for in the stock of the con- 
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solidated company, and the original stock held by the stockholders 
of each company was surrendered to the consolidated company. The 
value of the franchise of all the companies was set at the figure of 
$7,781,000. The court below said that the master reported there was 
little direct evidence before him as to the value of the franchises, to 
which the court added that if the master, by direct evidence, meant 
testimony of the same kind regarding their value as had been offered 
regarding every item of tangible property, there was none at all. 

“The court further stated that it does not appear in the evidence how 
the valuation of the franchises was measured, or why the figures 
selected were chosen, but that it was true, that when complainant was 
organized, in 1884, under the consolidation statute, which, in terms, 
permitted it to acquire the property and franchises of the other com- 
panies, it issued stock of the par value of $7,781,000, representing the 
franchises it then acquired and nothing else, and that the stock was 
held by purchasers who, I am compelled to think, had a right to rely 
upon legal protection for legally issued stock. It is not, of course, 
contended there was special stock issued for this particular item, but 
it was included in the total sum for which the consolidated company 
issued its stock, and, upon its receipt, the stockholders in the various 
companies surrendered their stock in those companies. The result 
was that the amount of the stock issued by the consolidated company 
was increased by $7,781,000, representing a value of franchises which 
was agreed upon by the stockholders in the companies, and which had 
never cost any of them a single penny. 

“Tt cannot be disputed that franchises of this nature are property and 
cannot be taken or used by others without compensation. Monongahela 
Navigation Co. v. United States, 148 U.S. 312, 37. L. ed. 463, 13 Sup. 
Ct. Rep. 622; People v. O’Brien, 111 N. Y. 1,2 L. R. A. 255, 7 Am. 
St. Rep. 684, 18 N. E. 692, and cases cited. The important question 
is always one of value. Taking their value in this case as arrived at 
by agreement of their owners, at the time of the consolidation, that 
value has been increased by the finding of the court below to the sum 
of $12,000,000 at the time of the commencement of this suit. The 
trial court said: ‘If, however, complainant’s franchises were worth 
$7,781,000 in 1884, and its tangible property, at the same time, was 
appraised (as appears in evidence) at $30,000,000 (in round figures), 
then since complainant’s business (in sales volume) has, in twenty- 
three years, almost quadrupled, and its tangible assets grown to 
$47,000,000, it appears to me that a fair method of fixing value of the 
franchises in 1905 is to assume the same growth in value for the fran- 
chise as is demonstrated by the evidence in the case of tangible property. 
If, therefore, the franchise valuation of 1884 was proportioned to per- 
sonalty and realty of $30,000,000, a franchise valuation proportioned 

-to $47,000,000 in 1905 would be over $12,000,000. This, I think, a 
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logical result from the assumption I am compelled to start with, i.e. 
that franchises have a separable and independent value. But there 
is, however, no method of valuing franchises, except by a consideration 
of earnings. Earnings must be proportioned to assets; and both 
kinds of assets, tangible and intangible, must stand upon the same 
plane of valuation. Having, therefore, a measure of growth of tangible 
assets from 1884 to 1905, the franchise assets must be assumed to have 
grown in the same proportion. I find that the value of complainant’s 
franchises at the date of inquiry was not less than $12,000,000, making 
a total valuation of $59,000,000, upon which the probable return is 
$3,030,000, or very considerably less than 6 per cent.’ The judge 
stated his own views as opposed to including these franchises in the 
property upon the value of which a return is to be calculated in fixing 
the amount of rates, but held that he was bound by decided cases to 
hold against his personal views. 

“We are not prepared to hold with the court below as to the increased 
value which it attributes to the franchises. It is not only too much 
a matter of pure speculation, but we think it is also opposed to the prin- 
ciple upon which such valuation should be made. This corporation 
is one of that class which is subject to regulation by the legislature in 
the matter of rates, provided they are not made so low as to be confisca- 
tory. The franchises granted the various companies and held by com- 
plainant consisted in the right to open the streets of the city and 
lay down mains and use them to supply gas, subject to the legislative 
right to so regulate the price for the gas as to permit not more than 
a fair return (regard being had to the risk of the business), upon the 
reasonable value of the property at the time it is being used for the 
public. 

“The evidence shows that from their creation, down to the consolida- 
tion in 1884, these companies had been free from legislative regulation 
upon the amount of the rates to be charged for gas. They had been 
most prosperous and had divided very large earnings in the shape of 
dividends to their stockholders, — dividends which are characterized 
by the Senate committee, appointed in 1885 to investigate the fact 
surrounding the consolidation, as enormous. The report of that 
committee shows that several of the companies had averaged, from 
their creation, dividends over 16 per cent, and the six companies in the 
year 1884 paid a dividend upon capital which had been increased by 
earnings, as in the case of the Manhattan and the New York, of 18 per 
cent; and, had it been upon the money actually paid in, it would have 
been nearly 25 per cent. 

“The committee also said in the same report that these ‘franchises 
were in force November 10,1884, the time of the consolidation, and the 
money invested in them was earning the same enormous dividends. 
So far as the evidence shows, there was nothing in the condition of 
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affairs on the 10th of November to indicate that these franchises would 
not be as valuable for the next twenty years as they had been in the 
past. There were gas companies enough in the city with a capacity 
capable of supplying the demands for the next twenty years. A law 
was on our statute books that virtually prohibited the laying of any 
more gas pipes in the streets. The gas companies had an agreement 
among themselves, fixing the price of gas at a figure that paid these 
dividends. The people were paying this price, as they had in the past, 
without objection or protest. This price may have been too high, and 
the dividends were excessive, but they were not illegal, and the valua- 
tion of the franchises computed upon these dividends and that state of 
facts cannot be called a violation of a law that expressly authorized 
it to be done, unless such valuation was too high.’ 

“The committee, upon these facts, were of opinion that the valuation 
of $7,781,000 for the franchises was not more than their fair aggregate 
value. 

“* Assuming, as the committee did, that the company would be per- 
mitted to charge the same prices in the future which in the past had re- 
sulted in these ‘enormous’ or ‘excessive’ dividends, it need not be matter 
of surprise that a franchise by means of which such dividends had been 
possible was not regarded as overvalued at the sum stated in 1884. 

“We think that, under the above facts, the courts ought to accept the 
valuation of the franchises fixed and agreed upon under the act of 1884 
as conclusive at that time. The valuation was provided for in the act, 
which was followed by the companies, and the agreement regarding it 
has been always recognized as valid, and the stock has been largely 
dealt in for more than twenty years past on the basis of the validity 
of the valuation and of the stock issued by the company. 

“ But, although the state ought, for these reasons, to be bound to recog- 
nize the value agreed upon in 1884 as part of the property upon which 
a reasonable return can be demanded, we do not think an increase in 
that valuation ought to be allowed upon the theory suggested by the 
court below. Because the amount of gas supplied has increased to the 
extent stated, and the other and tangible property of the corporations 
has increased so largely in value, is not, as it seems to us, any reason for 
attributing a like proportional increase in the value of the franchise. 
Real estate may have increased in value very largely, as also the per- 
sonal property, without any necessary increase in the value of the 
franchise. Its past value was founded upon the opportunity of ob- 
taining these enormous and excessive returns upon the property of the 
company, without legislative interference with the price for the supply 
of gas; but that immunity for the future was, of course, uncertain; 
and the moment it ceased, and the legislature reduced the earnings to 
a reasonable sum, the great value of the franchise would be at once 
and unfavorably affected, but how much so it is not possible for us 
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now to see. The value would most certainly not increase. The 
question of the regulation of rates did, from time to time thereafter, 
arise in the legislature, and finally culminated in these acts which were 
in existence when the court below found this increased value of the fran- 
chises. We cannot, in any view of the case, concur in that finding. 

“This increase in value did, however, form part of the sum upon which 
the court below held the complainant was entitled to a return. That 
court found the value of the tangible assets actually employed at the 
time of the commencement of this suit in the business of supplying gas 
by the complainant to be $47,831,435, to which it added the $12,000,000 
as the value of the franchises as found by it, making the total of 
$59,831,435, upon which it he'd that the company was entitled to a 
return of 6 per cent, being $3,589,886.10. It also found its total net 
income for the year 1905 amounted to $5,881,192.45, almost 10 per cent 
upon the sum above named. Altering the finding of the court so far 
only as to place the value of the franchises at the time agreed upon 
in 1884, $7,781,000, the total value upon that basis of the property 
employed by the company would be $55,612,435, upon which 6 per cent 
would be $3,336,746.10, while the sum estimated as the return on S80- 
cent gas would have been $3,024,592.14, which is nearly 53 per cent on 
the above total of $55,612,435. 

“What has been said herein regarding the value of the franchises in 
this case has been necessarily founded upon its own peculiar facts, 
and the decision thereon can form no precedent in regard to the valua- 
tion of franchises generally, where the facts are not similar to those in 
the case before us. We simply accept the sum named as the value 
under the circumstances stated. 

“There is no particular rate of compensation which must, in all cases 
and in all parts of the country, be regarded as sufficient for capital 
invested in business enterprises. Such compensation must depend 
greatly upon circumstances and locality ; among other things, the amount 
of risk in the business is a most important factor, as well as the locality 
where the business is conducted, and the rate expected and usually 
realized there upon investments of a somewhat similar nature with 
regard to the risk attending them. There may be other matters which, 
in some cases, might also be properly taken into account in determin- 
ing the rate which an investor might properly expect or hope to receive 
and which he would be entitled to without legislative interference. 
The less risk, the less right to any unusual returns upon the invest- 
ments. One who invests his money in a business of a somewhat hazard- 
ous character is very properly held to have the right to a larger return, 
without legislative interference, than can be obtained from an invest- 
ment in government bonds or other perfectly safe security. The man 
that invested in gas stock in 1823 had a right to look for and obtain, if 
possible, a much greater rate upon his investment than he who invested 
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in such property in the city of New York years after the risk and danger 
involved had been almost entirely eliminated. 

“Tn an investment in a gas company, such as complainant’s, the risk 
is reduced almost to a minimum. It is a corporation which, in fact, 
as the court below remarks, monopolizes the gas service of the largest 
city in America, and is secure against competition under the circum- 
stances in which it is placed, because it is a proposition almost unthink- 
able that the city of New York would, for purposes of making competi- 
tion, permit the streets of the city to be again torn up in order to allow 
the mains of another company to be laid all through them to supply 
gas which the present company can adequately supply. And, so far as 
it is given us to look into the future, it seems as certain as anything 
of such a nature can be, that the demand for gas will increase, and, at 
the reduced price, increase to a considerable extent. An interest in 
such a business is as near a safe and secure investment as can be imag- 
ined with regard to any private manufacturing business, although it 
is recognized at the same time that there is a possible element of risk, 
even in such a business. The court below regarded it as the most 
favorably situated gas business in America, and added that all gas 
business is inherently subject to many of the vicissitudes of manufac- 
turing. Under the circumstances, the court held that a rate which 
would permit a return of 6 per cent would be enough to avoid the charge 
of confiscation, and for the reason that a return of such an amount was 
the return ordinarily sought and obtained on investments of that 
degree of safety in the city of New York. 

“Taking all facts into consideration, we concur with the court below 
on this question, and think complainant is entitled to 6 per cent on the 
fair value of its property devoted to the public use. But, assuming 
that the company is entitled to 6 per cent upon the value of its property 
actually used for the public, the total fixed by the court below is, as 
we have seen, much too large. We must first strike out the increased 
value of the franchises asserted by the court over the amount agreed 
upon in 1884, when the company was consolidated. We also find that 
the total value of the tangible property is made up of several items, 
two of which are — 
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“ Both depend largely upon the opinions of expert witnesses as to the 
value of that kind of property. Where a large amount of the total 
value of a mass of different properties consists in the value of real 
estate, which is only ascertained by the varying opinions of expert 
witnesses, and where the opinions of the plaintiffs’ witnesses differ 
quite radically from those of the defendants, it is apparent that the 
total value must necessarily be more or less in doubt. It, in other 
words, becomes matter of speculation or conjecture to a great extent. 
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It may be, as already suggested, that, in many cases, the rates objected 
to might be so low that there could be no reasonable doubt of their 
inadequacy upon any fair estimate of the value of the property. In 
such event the enforcement of the rates should be enjoined even in a case 
where the value of the property depends upon the value to be assigned 
to real estate by the evidence of experts. But there may be other cases 
where the evidence as to the probable result of the rates in controversy 
would show they were so nearly adequate that nothing but a practical 
test could satisfy the doubt as to their sufficiency. 

“In this case a slight reduction in the estimated value of the real 
estate, plants, and mains, as given by the witnesses for complainant, 
would give a 6 per cent return upon the total value of the property, 
as above stated. And again, increased consumption at the lower rate 
might result in increased earnings, as the cost of furnishing the gas 
would not increase in proportion to the increased amount of gas fur- 
nished. 

“The elevated railroads in New York, when first built, charged 10 
cents for each passenger; but, when the rate was reduced to 5 cents, 
it is common knowledge that their receipts were not cut in two, but 
that, from increased patronage, the earnings increased from year to 
year, and soon surpassed the highest sum ever received upon the 10-cent 
rate. 

“Of course, there is always a point below which a rate could not be 
reduced, and, at the same time, permit the proper return on the value 
of the property; but it is equally true that a reduction in rates will 
not always reduce the net earnings, but, on the contrary, may increase 
them. The question of how much an increased consumption under a 
less rate will increase the earnings of complainant, if at all, at a cost 
not proportioned to the former cost, can be answered only by a practical 
test. In such a case as this, where the other data upon which the 
computation of the rate of return must be based are, from the evidence, 
so uncertain, and where the margin between possible confiscation and 
valid regulation is so narrow, we cannot say there is no fair or just doubt 
about the truth of the allegation that the rates are insufficient. 

“The complainant also contends that the state, having taxed it upon 
its franchises, cannot be heard to deny their existence or their value as 
taxed. 

“The fact that the state has taxed the company upon its franchises 
at a greater value than is awarded them here is not material. Those 
taxes, even if founded upon an erroneous valuation, were properly 
treated by the company as part of its operating expenses, to be paid 
out of its earnings before the net amount could be arrived at applicable 
to dividends, and, if such latter sums were not sufficient to permit the 
proper return on the property used by the company for the public, 
then the rate would be inadequate. The future assessment of the value 
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of the franchises, it is presumed, will be much lessened if it is seen that 
the great profits upon which that value was based are largely reduced 
by legislative action. In that way the consumer will be benefited by 
paying a reduced sum (although indirectly) for taxes. 

“We are also of opinion that it is not a case for a valuation of ‘good 
will.’ The master combined the franchise value with that of good will 
and estimated the total value at $20,000,000. 

“The complainant has a monopoly in fact, and a consumer must 
take gas from it or go without. He will resort to the ‘old stand,’ 
because he cannot get gas anywhere else. The court below excluded 
that item, and we concur in that action. 

“* And we concur with the court below in holding that the value of the 
property is to be determined as of the time when the inquiry is made 
regarding the rates. If the property which legally enters into the 
consideration of the question of rates has increased in value since it 
was acquired, the company is entitled to the benefit of such increase. 
This is, at any rate, the general rule. We do not say there may not 
possibly be an exception to it where the property may have increased 
so enormously in value as to render a rate permitting a reasonable 
return upon such increased value unjust to the public. How such 
facts should be treated is not a question now before us, as this case 
does not present it. We refer to the matter only for the purpose of 
stating that the decision herein does not prevent an inquiry into the 
question when, if ever, it should be necessarily presented. 

“The matter of the increased cost of the gas, resulting from the pro- 
visions of the acts as to making the gas equal to twenty-two candle 
power, is also alleged as a reason for inadequacy of rate. 

“Tt appears that the average candle power actually produced in the 
first six months of the year 1905 was twenty-two, while but twenty 
candle power was exacted by law, and, for the last six months of that 
year, while twenty-two candle power was exacted, the average amount 
was 24.19. This expense was included in the operating expense of that 
year, which resulted in the net earnings above mentioned, while the 
company was complying with the requirements of the act in this 
particular. 

“Tt is unnecessary, therefore, to further inquire as to the additional 
expense caused by this requirement. 

“Again, it has been asserted that the laws are unconstitutional be- 
cause of the provision as to pressure, and also by reason of the penal- 
ties which a violation of the acts may render a corporation liable to. 

“The acts provide that the pressure of the gas in the service mains at 
any distance from the place of manufacture shall not be less than 1 
inch nor more than 23 inches. 

“The evidence shows that, to put a pressure such as is demanded by 
the acts upon the mains and other service pipes in their present condition 
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would be to run a great risk of explosion, and consequent disaster. 
Before compliance with this provision would be safe, the mains and 
other pipes would have to be strengthened throughout their whole 
extent, and at an expenditure of many millions of dollars, from which 
no return could be obtained at the rates provided in the acts. This 
would take from the complainant the ability to secure the return to 
which it is entitled upon its property, used for supplying gas, and 
the provision as to the amount of pressure is therefore void. This 
particular duty imposed by the acts is, however, clearly separable from 
the enactments as to rates, and we have no doubt that the remainder 
of the statute would have been enacted, even with that provision 
omitted. 

“The obligation would remain upon the company to have a pressure 
sufficient to insure a light of twenty-two candle power, as provided in 
the acts. 

“We are of the same opinion as to the penalties provided for a vio- 
lation of the acts. They are not a necessary or inseparable part of 
the acts, without which they would not have been passed. If these 
provisions as to penalties have been properly construed by the court 
below, they are undoubtedly void, within the principle decided in Ex 
parte Young, 209 U.S. 128, 52 L. ed. 714, 18 L.R.A. (N.S.) 932, 28 Sup. 
Ct. Rep. 441, and the cases there cited, because so enormous and 
overwhelming in their amount. 

“ When the objectionable part of a statute is eliminated, if the balance 
is valid and capable of being carried out, and if the court can conclude it 
would have been enacted if that portion which is illegal had been 
omitted, the remainder of the statute thus treated is good. Reagan v. 
Farmers’ Loan & T. Co., 154 U. S. 362, 395, 38 L. ed. 1014, 1022, 4 
Inters. Com. Rep. 560, 14 Sup. Ct. Rep. 1047; Berea College v. Ken- 
tucky, 211 U.S. 45-54, ante, 33, 29 Sup. Ct. Rep. 33. This is a familiar 
principle. 

“ Lastly, it is objected that there is an illegal discrimination as between 
the city and the consumers individually. We see no discrimination 
which is illegal or for which good reasons could not be given. But 
neither the city nor the consumers are finding any fault with it, and 
the only interest of the complainant in the question is to find out whether 
by the reduced price to the city, the complainant is, upon the whole, 
unable to realize a return sufficient to comply with what it has the right 
to demand. What we have already said applies to the facts now in 
question. 

“We cannot see, from the whole evidence, that the price fixed for gas 
supplied to the city by wholesale, so to speak, would so reduce the profits 
from the total of the gas supplied as to thereby render such total 
profits insufficient as a return upon the property used by the com- 
plainant. So long as the total is enough to furnish such return, it is not 


280 ENGINEERING VALUATION 


important that, with relation to some customers, the price is not enough. 
Minneapolis St. L. R. Co. v. Minnesota, 186 U.S. 257, 46 L. ed. 1151, 
22 Sup. Ct. Rep. 900; Atlantic Coast Line R. Co. v. North Carolina 
Corp. Commission, 206 U.S. 1, 51 L. ed. 933, 27 Sup. Ct. Rep. 585. 

“Upon a careful consideration of the case before us we are of opinion 
that the complainant has failed to sustain the burden cast upon it of 
showing beyond any just or fair doubt that the acts of the legislature 
of the state of New York are in fact confiscatory. 

“Tt may possibly be, however, that a practical experience of the effect 
of the acts by actual operation under them might prevent the com- 
plainant from obtaining a fair return, as already described, and, in that 
event, complainant ought to have the opportunity of again presenting 
its case to the court. To that end we reverse the decree with directions 
to dismiss the bill without prejudice; and it is so ordered.” 


Knoxville Water Co. Case 


Mayor AND ALDERMEN OF THE City or KNOXVILLE, APPT., v. 
KNOXVILLE WATER COMPANY. 
January 4, 1909. (29 Sup. Ct. Rep. 148.) 
Syllabus. 


CouRTs — SUPREME CourT— REview oF Facts — FInpINGS 
BY MASTER 


1. The general rule respecting the conclusiveness of a master’s 
findings of fact when confirmed by the court will not be applied 
by the Federal Supreme Court on an appeal from a decree enjoin- 
ing the enforcement of a municipal ordinance fixing maximum 
water rates, on the ground that the ordinance is invalid under 
United States Constitution, 14th Amendment, as confiscatory. 


WatTEeRS AND WatTER CoursES— WatEerR Rates — REASON- 
ABLENESS — VALUATION OF TANGIBLE PROPERTY 


2. A deduction for depreciation from age and use must be made 
from the estimated cost of reproducing a waterworks plant when 
determining the present value of the tangible property for the pur- 
pose of testing the reasonableness of the rates fixed by a municipal 
ordinance. 


WatTERS AND WATER CourRSsES— WatTEeR Rates — REASON- 
ABLENESS — VALUATION OF TANGIBLE PROPERTY 


3. Capitalization affords no guide to the present value of the 
tangible property of a waterworks company which is objecting to 
the rates fixed by municipal ordinance as confiscatory, where sub- 
stantially all the common and preferred stock was issued under 
construction contracts entered into with persons who controlled 
the corporate action, and was greatly in excess of the true value 
of the property furnished under the contracts. 


WATERS AND WATER CouRSES — WATER Rates — REASON- 
ABLENESS — INCOME 


4. The absence of any requirement in a municipal ordinance 


fixing water rates, that the waterworks company shall continue to 
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give a discount for prompt payment, must be taken into consider- 
ation when determining, for the purpose of testing the reason- 
ableness of such rates, the reduction in the company’s income 
which will be produced by the enforcement of such ordinance. 


WATERS AND WaTER Courses — WaTER Rates — REASON- 
ABLENESS — VALUATION 


5. Depreciation represented by the destruction or obsolescence 
of parts of the original plant and by impairment in value of those 
parts which remain in existence and continue in use cannot be 
added to the present value of the surviving parts when determin- 
ing the value of the tangible property of a waterworks company 
for the purpose of testing the reasonableness of the rates fixed 
by municipal ordinance. 


WATERS AND WatEeR Courses — WaTEeR Rates — R&EASON- 
ABLENESS — INCOME 


6. The net income of a waterworks company during the years 
succeeding the passage of a municipal ordinance fixing maximum 
water rates, which has never been enforced, should be considered 
by the courts in determining the reasonableness of such rates. 


Waters AND WaTER CoursEs — FIrxineé or Rates — ENJOINING 
ENFORCEMENT 


7. The courts should not enjoin the enforcement of a municipal 
ordinance fixing maximum water rates on the ground that such 
ordinance is invalid under United States Constitution, 14th Amend- 
ment, as confiscatory, unless the confiscation is clearly apparent. 


[No. 17] 
Argued April 28, 1908. Decided January 4, 1909. 


Appeal from the Circuit Court of the United States for the 
Eastern District of Tennessee to review a decree enjoining the 
enforcement of a municipal ordinance fixing maximum water 
rates. Reversed and remanded with directions to dismiss the bill 
without prejudice. 

The facts are stated in the opinion. 

Messrs. G. W. Pickle, W. R. Turner, W. T. Kennerly and 
J. Pike Powers, Jr., for appellant. 
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Messrs. Joshua W. Caldwell, R. E. L. Mountcastle, Charles 
T. Cates, Jr., and 8. G. Shields for appellee. 
Mr. Justice Moody delivered the opinion of the court: 


This is an appeal by the city of Knoxville from a decree of the circuit 
court of the United States for the eastern district of Tennessee. The 
appellee is a public service corporation, chartered for, and engaged in, 
the business of supplying that city and its inhabitants with water for 
domestic and other uses. The cause in which the decree was rendered 
is a suit in equity which was brought by the company on December 7, 
1901, against the city to restrain the enforcement of a city ordinance 
fixing in detail the maximum rates to be charged by the company. 
This ordinance was enacted on March 30, 1901. The bill contained 
many allegations, which have become immaterial by the decision of 
this court in Knoxville Water Co. v. Knoxville, 189 U.S. 434, 47 L. ed. 
887, 23 Sup. Ct. Rep. 531, in which the validity of the ordinance was 
sustained, except so far as it might confiscate the property of the com- 
pany by fixing rates so low as to have that effect. The latter conten- 
tion alone was left open to the company, and to it the remainder of the 
bill is mainly directed. The allegations in that regard are, that the 
rates fixed by the ordinance were so low that they denied to the com- 
pany a reasonable return upon the property employed in the business, 
and thereby took it for public use without compensation, in violation 
of the 14th Amendment to the Constitution of the United States. 
After answer by the respondent and replication by the complainant 
the cause was referred to a special master, whose report was confirmed by 
the court. The master found and reported that the value of the plant 
and property employed in the business at the date of the passage of 
the ordinance was $608,427.95; that the gross income from the com- 
pany’s business was $88,481.39, and that the operating expenses were 
$34,750.91. The figures of income and expense are those of the fiscal 
year ending March 31, 1901, and the valuation was made as of that 
date. The master found and reported that the diminution of income 
which would have resulted from the enforcement of the ordinance 
during the fiscal year was $17,623.64, and that the gross income would 
have been reduced thereby to $70,857.75, leaving a net income of 
$36,106.84. This net income was less than 6 per cent on the valuation. 
In the opinion of the master, 8 per cent, which included 2 per cent to 
provide for depreciation, was the minimum net return which the com- 
pany was entitled to earn. The judge of the circuit court, in his 
opinion confirming the master’s report, adopted the master’s valua- 
tion of the whole plant and property at $608,427.95 (although he held 
that it ought to be increased by about $3000), and the master’s finding 
that the gross income was $88,481.39; that the expenses were 
$34,750.91; that the effect of the reduction made by the ordinance 
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would be to lessen the gross income by $17,623.64, and that therefore 
the net income under the ordinance would be $36,106.84, or about $400 
less than 6 per cent on the valuation. Upon these assumptions of fact 
as to its effect the judge regarded the ordinance as confiscatory and 
issued a permanent injunction against its enforcement. 

At the threshold of the consideration of the case the attitude of this 
court to the facts found below should be defined. Here are findings 
of fact by a master, confirmed by the court. The company contends 
that, under these circumstances, the findings are conclusive in this 
court, unless they are without support in the evidence, or were made 
under the influence of erroneous views of law. We need not stop to 
consider what the effect of such findings would be in an ordinary suit in 
equity. The purpose of this suit is to arrest the operation of a law on 
the ground that it is void and of no effect. It happens that in this par- 
ticular case it is not an act of the legislature that is attacked, but an 
ordinance of a municipality. Nevertheless the function of ratemaking 
is purely legislative in its character, and this is true, whether it is ex- 
ercised directly by the legislature itself or by some subordinate or admin- 
istrative body, to whom the power of fixing rates in detail has been 
delegated. The completed act derives its authority from the legislature 
and must be regarded as an exercise of the legislative power. Prentis 
v. Southern R. Co. 211 U.S. 210, ante, 67, 29 Sup. Ct. Rep. 67; Hono- 
lulu Rapid Transit & Land Co. v. Hawaii, 211 U.S. 282, ante, 55, 29 Sup. 
Ct. Rep. 55. There can be at this day no doubt, on the one hand, that 
the courts, on constitutional grounds, may exercise the power of refusing 
to enforce legislation, nor, on the other hand, that power ought to be 
exercised only in the clearest cases. The constitutional invalidity should 
be manifest, and where that invalidity rests upon disputed questions of 
fact, the invalidating facts must be proved to the satisfaction of the 
court. In view of the character of the judicial power invoked in such 
cases it is not tolerable that its exercise should rest securely upon the 
findings of a master, even though they be confirmed by the trial court. 
The power is best safeguarded against abuse by preserving to this 
court complete freedom in dealing with the facts of each case. Nothing 
less than this is demanded by the respect due from the judicial to the 
legislative authority. It must not be understood that the findings of a 
master, confirmed by the trial court, are without weight, or that they 
will not, as a practical question, sometimes be regarded as conclusive. 
All that is intended to be said is, that in cases of this character this 
court will not fetter its discretion or judgment by any artificial rules 
as to the weight of the master’s findings, however useful and well settled 
these rules may be in ordinary litigation. We approach the discussion 
of the facts in this spirit. 

The first fact essential to the conclusion of the court below is the 
valuation of the property devoted to the public uses, upon which the 
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company is entitled to earn a return. That valuation ($608,000) 
must now be considered. It was made up by adding to the appraise- 
ment, in minute detail of all the tangible property, the sum of $10,000 
for “organization, promotion, etc.,” and $60,000 for “going concern.” 
The latter sum we understand to be an expression of the added value 
of the plant as a whole over the sum of the values of its component 
parts, which is attached to it because it is in active and successful 
operation and earning a return. We express no opinion as to the 
propriety of including these two items in the valuation of the plant, 
for the purpose for which it is valued in this case, but leave that 
question to be considered when it necessarily arises. We assume 
without deciding, that these items were properly added in this 
case. The value of the tangible property found by the master is, of 
course, $608,000 lessened by $70,000, the value attributed to the in- 
tangible property, making $538,000. This valuation was determined 
by the master by ascertaining what it would cost, at the date of the 
ordinance, to reproduce the existing plant as a new plant. The cost 
of reproduction is one way of ascertaining the present value of a plant 
like that of a water company, but that test would lead to obviously in- 
correct results if the cost of reproduction is not diminished by the 
depreciation which has come from age and use. The company contends 
that the master, in fixing upon the valuation of the tangible property, 
did make an allowance for depreciation, but we are unable to agree to 
this. The master nowhere says that he made allowance for depre- 
ciation, and the language of his report is inconsistent with such a re- 
duction. The figures which he adopts are those of a “fair contractor’s 
price.” The basis of his calculation was the testimony of an opinion 
witness called by the company. That witness submitted a table which 
avowedly showed the cost of reproduction, without allowance for de- 
preciation. The values testified to by him were adopted by the master 
in the great majority of cases. The witness’s valuation of the tangible 
property was somewhat reduced by the master, but the reductions 
were not based upon the theory of depreciation, but upon a difference 
of opinion as to the reproduction cost. 

The cost of reproduction is not always a fair measure of the present 
value of a plant which has been in use for many years. The items 
composing the plant depreciate in value from year to year in a varying 
degree. Some pieces of property, like real estate for instance, depreciate 
not at all, and sometimes, on the other hand, appreciate in value. 
But the reservoirs, the mains, the service pipes, structures upon real 
estate, standpipes, pumps, boilers, meters, tools and appliances of every 
kind begin to depreciate with more or less rapidity from the moment 
of their first use. It is not easy to fix at any given time the amount 
of depreciation of a plant whose component parts are of different ages, 
with different expectations of life. But it is clear that some substantial 
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allowance for depreciation ought to have been made in this case. The 
officers of the company, alio intwitu, estimated what they called ‘“‘in- 
complete depreciation” of this plant (which we understand to be the 
depreciation of the surviving parts of it stiJl in use) at $77,000, which is 
14 per cent of the master’s appraisement of the tangible property. . A 
witness called by the city placed the reproduction value of the tangible 
property at $363,000, and estimated the allowance that should be made 
for depreciation at $118,000, or 32 per cent. In the view we take of the 
case it is not necessary that we should undertake the difficult task of 
determining exactly how much the master’s valuation of the tangible 
property ought to have been diminished by the depreciation which 
that property had undergone. It is enough to say that there should 
have been a considerable diminution, sufficient, at least, to raise the 
net income found by the court above 6 per cent upon the whole valua- 
tion thus diminished. If, for instance, the master’s valuation should 
be diminished by $50,000, allowed for depreciation, the net earnings. 
found by him would show a return of substantially 6.5 per cent. 
Counsel for the company urge rather faintly that the capitalization 
of the company ought to have some influence in the case in determining 
the valuation of the property. It is a sufficient answer to this conten- 
tion that the capitalization is shown to be considerably in excess of any 
valuation testified to by any witness, or which can be arrived at by any 
process of reasoning. The cause for the large variation between the 
real value of the property and the capitalization in bonds and preferred 
and common stock is apparent from the testimony. All, or sub- 
stantially all, the preferred and common stock was issued to contractors 
for the construction of the plant, and the nominal amount of the stock 
issued was greatly in excess of the true value of the property furnished 
by the contracts. A single instance taken from the testimony will 
illustrate this. At the very start of the enterprise a contract was 
entered into for the construction of a part of the plant, which was of a 
value slightly, if at all, exceeding $125,000. The price paid the con- 
tractor was $125,000 in bonds and $200,000 in common stock. Other 
contracts for construction showed a like disproportion between value 
furnished and nominal capitalization received for that value. It per- 
haps is unnecessary to say that such contracts were made by the com- 
pany with persons who, at the time, by stock ownership, controlled its 
action. Bonds and preferred and common stock issued under such con- 
ditions afford neither measure of, nor guide to, the value of the property. 
We think that the master and the court erred in another respect, 
which might affect in an important way the amount which could have 
been realized under the operation of the ordinance. This error consisted 
in the manner of deducting the reductions necessarily made by the 
ordinance. The evidence in the record is not entirely clear, though 
after careful consideration, we think it shows the following state of 
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facts: The company’s schedule prescribed certain rates, which we may 
call the book rates, but upon a large part of them a discount of 5 per 
cent was made if they were promptly paid. The consumers very 
generally availed themselves of this discount. The discount rates 
constituted the actual collections, and may be called the actual rates. 
For the fiscal year which was examined the book rates amounted, in 
round numbers, to $93,000, while the actual rates amounted, as the 
master found, to $88,000. The percentage of reduction made by the ordi- 
nance was computed to be 22.88. This percentage was ascertained either 
by comparing the book rates with the ordinance rates, or by comparing 
the actual rates with the ordinance rates, still further reduced by a 5 
per cent discount for prompt payment, which comes to substantially the 
same result. The fallacy in the process employed by the master con- 
sisted in substance in assuming that the ordinance rates would be 
subject to a discount for prompt payment. The company, it is true, 
might, if it chose, allow such a discount from the ordinance rates, but 
the ordinance required no discount from the rates established by it, 
and the company, therefore, was bound to offer none. If it stood 
upon the letter of the ordinance, as it had the right to do, and exacted 
from the consumers the full charges prescribed by the ordinance, the 
amount which would have been realized would have been over $4000 
more than that found by the master, or a net income of not less than 
$40,000. Doubtless, the abandonment of the common method of dis- 
count for prompt payment would deprive the company of an efficient 
aid to the quick collection of its bills, but, in the case of a prime necessity 
like water, there are other methods of enforcing prompt payment, 
though it is not unlikely that the elimination of the discount rate 
would add somewhat to the cost of collection, and thereby to the 
operating expenses. 

A brief recently filed by the city, to which no reply has been made, 
seems to show conclusively that there was still another error in ascertain- 
ing the amount of reduction effected by the ordinance. What was 
actually done was to.deduct the 22.88 reduction from the actual water 
rates (excluding hydrant rentals, which were not changed) ; but, of these 
actual water rates, $10,000 came from territory outside of the corporate 
limits, which was not affected by the ordinance. From this $10,000 
no percentage should have been deducted. The reduction, therefore, 
was too large by over $2000. If this correction should be made, it 
would amount to nearly four tenths of one per cent on the capitalization. 

We are also of opinion that the master and the court erroneously 
excluded evidence which had an important bearing upon the true 
earning capacity of the company under the ordinance. A clear ap- 
preciation of this error can be best obtained by a comprehensive 
review of the hearing. The company’s original case was based 
upon an elaborate analysis of the cost of construction. To arrive at 
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the present value of the plant large deductions were made on account 
of the depreciation. This depreciation was divided into complete 
depreciation and incomplete depreciation. The complete depre- 
ciation represented that part of the original plant which, through 
destruction or obsolescence, had actually perished as useful prop- 
erty. The incomplete depreciation represented the impairment in 
value of the parts of the plant which remained in existence and were 
continued in use. It was urgently contended that, in fixing upon the 
value of the plant upon which the company was entitled to earn a 
reasonable return, the amounts of complete and incomplete depre- 
ciation should be added to the present value of the surviving parts. The 
court refused to approve this method, and we think properly refused. 
A water plant, with all its additions, begins to depreciate in value from 
the moment of its use. Before coming to the question of profit at all 
the company is entitled to earn a sufficient sum:annually to provide 
not only for current repairs, but for making good the depreciation 
and replacing the parts of the property when they come to the end of 
their life. The company is not bound to see its property gradually 
waste, without making provision out of earnings for its replacement. 
It is entitled to see that from earnings the value of the property invested 
is kept unimpaired, so that, at the end of any given term of years, 
the original investment remains as it was at the beginning. It is not 
only the right of the company to make such a provision, but it is 
its duty to its bond- and stockholders, and, in the case of a public 
service corporation, at least, its plain duty to the public. If a dif- 
ferent course were pursued, the only method of providing for replace- 
ment of property which has ceased to be useful would be the investment 
of new capital and the issue of new bonds or stocks. This course 
would lead to a constantly increasing variance between present value 
and bond and stock capitalization, —a tendency which would in- 
evitably lead to disaster either to the stockholders or to the public, 
or both. If, however, a company fails to perform this plain duty and 
to exact sufficient returns to keep the investment unimpaired, whether 
this is the result of unwarranted dividends upon over issues of securities, 
or of omission to exact proper prices for the output, the fault is its own. 
When, therefore, a public regulation of its prices comes under question, 
the true value of the property then employed for the purpose of earning 
a return cannot be enhanced by a consideration of the errors In manage- 
ment which have been committed in the past. 

After the company had closed its case the city undertook to determine 
the present value of the company’s property by the plain method of 
ascertaining the cost of reproduction, diminished by depreciation. In 
its case in rebuttal the company followed the same method, though the 
results differed largely, and, as we have seen, no proper allowance for 
depreciation was made. In the course of presenting its case the city 
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offered evidence of the net income of some years subsequent to the 
passage of the ordinance. The case is peculiar. The company has 
never observed the ordinance. The suit was begun nine months after 
its enactment and tried considerably later. In the meantime the 
company’s gross income had largely increased. But the decision in 
the court below was based solely on the operations of the fiscal year 
ending March 31, 1901, and the amount of net income ascertained, 
namely, $36,000 was obtained by applying the reductions made by the 
ordinance to the operations of that fiscal year. We think it was error 
to confine the investigation to, and base the judgment upon, that 
year alone. The precise subject of inquiry was, what would be the 
effect of the ordinance in the future. The operations of the preceding 
fiscal year, or of any other past fiscal year, were valueless if the year 
was abnormal, and were only of significance so far as they foretold the 
future. If, as in this case, sufficient time has passed, so that certainty 
instead of prophecy can be obtained, the certainty would be prefer- 
able to the prophecy. In this case there would be no absolute 
certainty, because the ordinance had never been put in opera- 
tion. But evidence of the operations of the years succeeding 
to the ordinance is relevant and of great importance, and by a consider- 
ation of such evidence a much greater degree of certainty could be 
obtained. Suppose, by way of illustration, that before bringing suit 
the company had put the ordinance into effect and had observed it for a 
number of years, and the result showed that a sufficient net income 
had been realized, — is it possible that a suit then could be brought and 
the evidence confined to a period prior to the ordinance, and, by a 
process of speculation, the conclusion reached that the ordinance 
would be confiscatory ? Some evidence regarding the income of the 
company after the passage of the ordinance is in the record, but it 
subsequently was excluded from consideration. It showed an increase 
of gross and net earnings, but also an increase in the property devoted 
to the public use. We are unable to say what the effect of the evidence 
excluded would be; all we can say is, that the inquiry was unduly limited 
by the exclusion of the evidence of the operation of subsequent years. 

It follows from what has been said that the judgment of the court 
below cannot stand. There was error in the appraisement of the present 
value of the plant, in the deduction of the reductions made by the 
ordinance, and in the exclusion of evidence relating to the operations 
of the company after the enactment of the ordinance. 

In ordinary cases full justice would be done by reversing the decree 
and remanding the cause for further proceedings in the court below, 
there to undergo a new and doubtless prolonged investigation. It is 
more than seven years since the enactment of the ordinance, and it 
has never been observed in any respect. This litigation ought now to 
be ended, if it is possible to end it with due regard to the rights of 


290 ENGINEERING VALUATION 


the contending parties. Disregarding for the moment all the errors 
which were committed in the court below, the decision of this cause 
may be rested upon a broader ground, which is clearly indicated by 
the previous judgments of this court. The jurisdiction which is in- 
voked here ought, as has been said, to be exercised only in the clearest 
cases. If a company of this kind chooses to decline to observe an 
ordinance of this nature, and prefers rather to go into court with the 
claim that the ordinance is unconstitutional, it must be prepared to 
show to the satisfaction of the court that the ordinance would necessarily 
be so confiscatory in its effect as to violate the Constitution of the United 
States. In Ex parte Young, 209 U.S. 123, 52 L. ed. 714, 13 L. R. A. 
(N.S.) 932, 28 Sup. Ct. Rep. 441, the last word of caution by this court 
was said (p. 166): ‘‘Finally, it is objected that the necessary result 
of upholding this suit in the circuit court will be to draw to the lower 
Federal courts a great flood of litigation of this character, where one 
Federal judge would have it in his power to enjoin proceedings by 
state officials to enforce the legislative acts of the state, either by 
criminal or civil actions. To this it may be answered, in the first 
place, that no injunction ought to be granted unless in a case reasonably 
free from doubt. We think such rule is, and will be, followed by all 
the judges of the Federal courts.”” The same thought, in effect, was 
expressed in San Diego Land & Town Co. v. National City, 174 U.S. 
739, 754, 43 L. ed. 1154, 1160, 19 Sup. Ct. Rep. 804, 810: ‘Judicial 
interference should never occur unless the case presents, clearly and 
beyond all doubt, such a flagrant attack upon the rights of property 
under the guise of regulations as to compel the court to say that 
the rates prescribed will necessarily have the effect to deny just com- 
pensation for private property taken for the public use.” And in San 
Diego Land & Town Co. v. Jasper, 189 U.S. 439, 47 L. ed. 892, 23 Sup. 
Ct. Rep. 571, after repeating with approval this language, it was said 
(p. 441): “In a case like this we do not feel bound to reéxamine and 
weigh all the evidence, although we have done so, or to proceed accord- 
ing to our independent opinion as to what were proper rates. It is 
enough if we cannot say that it was impossible for a fair-minded board 
to come to the result which was reached.” 

It cannot be doubted that, in a clear case of confiscation, it is the 
right and duty of the court to annul the law. Thus, in Reagan v. Far- 
mers’ Loan & T. Co. 154 U.S. 362, 38 L. ed. 1014, 4 Inters. Com. Rep. 
560, 14 Sup. Ct. Rep. 1047, where the property was worth more than its 
capitalization, and, upon the admitted facts, the rates prescribed would 
not pay one half the interest on the bonded debt; in Covington & L. 
Turnp. Road Co. v. Sandford, 164 U.S. 578, 41 L. ed. 560, 17 Sup. 
Ct. Rep. 198, where the rates prescribed would not even pay operating 
expenses; in Smythv. Ames, 169 U.S. 466, 42 L. ed. 819, 18 Sup. Ct. Rep. 
418, where the rates prescribed left substantially nothing over operating 
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expenses and cost of service; and in Ex parte Young, supra, where, 
on the aspect of the case which was before the court, it was not dis- 
puted that the rates prescribed were in fact confiscatory, injunctions 
were severally sustained. But the case before us is not a case of this 
kind. Upon any aspect of the evidence the company is certain to obtain 
a substantial net revenue under the operation of the ordinance. The 
net income, in any event, would be substantially 6 per cent, or 4 per 
cent after an allowance of 2 per cent for depreciation. See Stanislaus 
County v. San Joaquin & K. River Canal & Irrig. Co., 192 U.S. 201, 
48 L. ed. 406, 24 Sup. Ct. Rep. 241. We cannot know clearly that the 
revenue would not much exceed that return. We do not feel called 
upon to determine whether a demonstrated reduction of income to 
that point would or would not amount to confiscation. Where the 
case rests, as it does here, not upon observation of the actual operation 
under the ordinance, but upon speculations as to its effect, based upon 
the operations of a prior fiscal year, we will not guess whether the sub- 
stantial return certain to be earned would lack something of the return 
which would save the effect of the ordinance from confiscation. It is 
enough that the whole case leaves us in grave doubt. The valuation 
of the property was an estimate and is greatly disputed. The expense 
account was not agreed upon. The ordinance had not actually been 
put into operation; the inferences were based upon the operations of 
the preceding year; and the conclusion of the court below rested upon 
that most unsatisfactory evidence, the testimony of expert witnesses 
employed by the parties. The city authorities acted in good faith, 
and they tried, without success, to obtain from the company a state- 
ment of its property, capitalization, and earnings. 

The courts, in clear cases, ought not to hesitate to arrest the operation 
of a confiscatory law, but they ought to refrain from interfering in cases 
of any other kind. Regulation of public service corporations, which 
perform their duties under conditions of necessary monopoly, will occur 
with greater and greater frequency as time goes on. It is a delicate 
and dangerous function, and ought to be exercised with a keen sense 
of justice on the part of the regulating body, met by a frank disclosure 
on the part of the company to be regulated. The courts ought not to 
bear the whole burden of saving property from confiscation, though they 
will not be found wanting where the proof isclear. The legislatures and 
subordinate bodies, to whom the legislative power has been delegated, 
ought to do their part. Our social system rests largely upon the sanctity 
of private property; and that state or community which seeks to 
invade it will soon discover the error in the disaster which follows. The 
slight gain to the consumer, which he would obtain from a reduction 
in the rates charged by public service corporations, is as nothing com- 
pared with his share in the ruin which would be brought about by deny- 
ing to private property its just reward, thus unsettling values and 
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destroying confidence. On the other hand, the companies to be regu- 
lated will find it to their lasting interest to furnish freely the information 
upon which a just regulation can be based. 

If hereafter it shall appear, under the actual operation of the ordi- 
nance, that the returns allowed by it operate as a confiscation of property, 
nothing in this judgment will prevent another application to the courts 
of the United States or to the courts of the state of Tennessee. But, as 
the case now stands, there is no such certainty that the rates prescribed 
will necessarily have the effect of denying to the company such a return 
as would avoid confiscation. or these reasons — 

The decree is reversed and the case remanded to the court below with 
directions to dismiss the bill without prejudice. 


Kansas City, Waterworks Case 


NaTIonAL WATERWORKS Co. v. Kansas Crry; Kansas City 
v. NATIONAL WATERWORKS Co. 


(Circuit Court of Appeals, Eighth Circuit. July 2, 1894.) 
Nos. 469, 470. (62 Fed. Rep. 853.) 


MunicipaAL CORPORATIONS — Contracts — MANDATORY SrTatT- 
UTE — PurcHASE OF WorRKS OF WATER COMPANY 


1. An act empowering a city to grant by ordinance the right 
to erect and operate waterworks for the use of the city, for a period 
of 20 years, and to renew the grant for another such term, reserving 
the right to acquire the works (Act Mo. March 24, 1873), pro- 
vided that at the expiration of the 20 years, if the grant should 
not be renewed, the city should purchase the works, and, if the 
price could not be fixed by agreement, pay therefor the fair and 
equitable value. The ordinance passed by the city pursuant to 
the act, and in effect the contract under which the works were 
erected by a water company, provided that on a failure to re- 
new the grant at the expiration of 20 years the city should then 
be required to purchase the works. Held, that the provision for 
purchase was mandatory, vital, and controlling, and, on the ex- 
piration of the 20 years without renewal of the grant, pending a 
suit by the company against the city for performance of the con- 
tract, compelled a decree therein that the company should sell and 
the city buy. 


Same — Sprciric PERFORMANCE — DECREE RESPONSIVE TO 
ALLEGATIONS AND PRAYER 


2. The bill in such suit, filed by the company nearly 2 years 
before expiration of the 20 years, alleged performance on the part 
of the company of the terms of the contract, and a threatened 
violation of its obligations on the part of the city, and prayed 
a decree that the contract was binding on both parties, and that 
the city should perform it, so far as executory and unperformed. 
Held, that after the obligation of the city to purchase had arisen, 
on the expiration of the 20 years, this was sufficient foundation 
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to decree completion of the sale and purchase, although the cross 
bill of the city, and amendments thereto, were inharmonious, 
and, if the only affirmative pleadings, might not have sustained 
such a decree, and although the company preferred not to sell, 
but to continue the franchise, it being then too late for the com- 
pany to oppose such decree as not responsive to the pleadings. 


Same — INCAPACITY TO TAKE TITLE 
3. The company could not object to such decree that the city, 
by amendments to its charter and acts of the legislature subse- 
quent to the contract, had become disabled to take title to all 
the property making up the waterworks system, as, if the com- 
pany was paid the fair and equitable value of its property, its 
rights would cease. 


SAME — TITLE TO PROPERTY ON EXPIRATION OF FRANCHISE 


4. The act authorizing such grant by the city provided that 
no grant so made should confer the right to operate the water- 
works for any period beyond 20 years, but that it might be renewed 
for another term. Held that, on the expiration of the 20 years 
without renewal of the grant, the title to the property and the 
right of possession did not pass to the city without payment, or 
tender of payment, therefor. 


SAME — VALUE OF PROPERTY AFTER EXPIRATION OF FRANCHISE 


5. The “fair and equitable value” of the works, to be paid 
therefor by the city under such act, should not be determined by 
capitalization of the earnings, —thereby, in effect, valuing the fran- 
chise, which no longer existed, — nor should such value be limited 
to the cost of reproducing the plant, but allowance should be made 
for the additional value created by the fact of connections with 
and supply of buildings, although the company did not own the 
connections. 


SAME — DAMAGES FOR DEFECTS IN CONSTRUCTION OF 
Works — Hstrorrren 


6. The city’s cross bill claimed damages on the ground that 
the waterworks system did not meet the requirements of the 
contract in efficiency and completeness. Held, that the city, 
having for many years recognized and accepted the system as 
constructed in full compliance with the contract, could not main- 
tain this claim. 
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Appeal from the Circuit Court of the United States for the 
Western District of Missouri. 

This was a suit by the National Waterworks Company of New 
York against Kansas City, Mo., to enforce a contract for the 
construction and operation of waterworks for that city. The 
circuit court rendered a decree for performance of the contract. 
Both parties appealed. 

The contract sought to be enforced was created under an ordi- 
nance of the defendant city passed pursuant to provisions of an 
act of the general assembly of Missouri approved March 24, 
1873 (Laws Mo. 1873, p. 286, §§ 1, 22), as follows: 


“Section 1. The city of Kansas is hereby empowered to construct 
waterworks, to take and convey into and throughout the city, for the 
use of the same and others therein, water of the Missouri river, Blue 
river or Kaw river, or all, from any point or points, and to that end to 
acquire, hold, use, control and dispose of real estate and personal 
property within and without the corporate limits of the city, and also in 
the state of Kansas, necessary for laying pipes, constructing reservoirs, 
aqueducts, appliances and means, and erecting buildings and machin- 
ery proper and convenient for such waterworks, and for operating and 

. repairing the same; to receive, take, purify, store, conduct and dis- 
tribute in and throughout the city such water, and in general to do 
all things necessary and proper to carry this act into effect and accom- 
plish the object thereof.” 

“Sec. 22. The city of Kansas is hereby empowered to grant to any 
person or persons, or any corporation, the right to erect and operate 
such waterworks as the first section of this act provides for, and to 
accomplish the purpose therein mentioned on such terms and conditions 
as may be agreed on in a contract therefor: provided, that such grant 
shall only be made by or in all respects pursuant to ordinance, which 
shall not be valid till the same be approved by two thirds of the qualified 
electors of the city voting on the matter at a general election, or special 
election ordered and held for the purpose, when the matter of the 
approval of such ordinance shall be submitted to such electors; the 
power to order, hold and declare the result of any election requisite being 
hereby conferred on the city, to be exercised by or pursuant to ordi- 
nance; and, provided further, that no grant so made shall confer the 
right to operate the waterworks for any period beyond twenty years 
from the time of approval of the ordinance as aforesaid; but the grant 
may be renewed by or pursuant to ordinance, approved as aforesaid, 
during the last of such twenty years, for another term not exceeding 
twenty years, on terms and conditions specified in the ordinance for 
the renewal of the grant; and, provided further, that in making such 
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grant or renewing the same, the city shall reserve to itself the right, 
at its option, and at any time, to acquire and become sole owner of 
such waterworks, including all extensions and enlargements thereof, and 
everything of every nature and description belonging and pertaining 
thereto, on such terms as may be provided and agreed on between the 
parties at the time the grant is made; or if no right is expressly reserved, 
or the city cannot, according to any reservation, purchase and become 
sole owner as aforesaid, then the city may, at any time, at its option, 
acquire and become sole owner of such waterworks, including all en- 
largements and extensions thereof, and everything of every nature and 
description belonging or pertaining thereto, on paying therefor the fair 
and equitable value thereof, to be ascertained, if the parties cannot 
agree thereon, by the circuit court of said county, on the petition of 
the city; the property and subject of purchase to be transferred and 
belong to the city on payment therefor; and, provided further, that 
at the expiration of the twenty years, if the grant be not renewed, 
the city shall purchase and become sole owner of such waterworks as 
aforesaid, and pay therefor a price agreed upon by the parties or as- 
certained as they may agree, or, if the price cannot be thus fixed, then 
the city shall pay the fair and equitable value of the whole works, to 
be ascertained by said court on the petition of either party filed for the 
purpose; and, provided further, that the city may furnish any party 
to whom such grant may be made real estate and right of way for use 
in constructing and operating such waterworks, according to such 
agreements as may be made in the premises, and guarantee that the 
works shall earn a certain amount annually, to be specified in the grant, 
and guarantee, clear, over and above current expenses, taxes and assess- 
ments; and may secure by a proper deed or agreement for the purpose, 
to the party to whom such grant is made, the control and possession 
of any real estate and right of any [way] condemned or acquired in 
the exercise of the right of eminent domain, for use during the time 
such party may need the same under any such grant.” 


Under authority granted by this law, the city, by an ordinance 
approved Oct. 27, 1873, and ratified by a vote of the people on 
Nov. 15, 1873, and taking effect on the latter date, granted to the 
National Waterworks Company a right to erect and operate 
waterworks. The ordinance contained the following provisions : 


“Section 1. That the National Waterworks Company of New York, 
a corporation duly organized under the laws of the state of New York, 
be and it is hereby authorized, subject to the limitations hereinafter 
or by law provided, to establish, construct, maintain, and operate water- 
works, in or adjacent to the city of Kansas, in the state of Missouri, 
to receive, take, purify, store, conduct, and distribute in and through- 
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out the said city of Kansas, pure, well-settled, and wholesome water ; 
to lay down pipes and extend aqueducts and conductors through the 
streets, avenues, lanes, alleys, or public grounds of the said city of Kansas ; 
to erect and maintain all necessary buildings, machinery, and attach- 
ments, of any description, necessary and proper and suitable for such 
works, and to supply to said city and the inhabitants thereof such 
water by said waterworks. . . . The rights hereby granted to continue 
for twenty years from the date of the approval of this ordinance by 
a vote of the qualified voters of the city of Kansas. .. . 

“Sec. 4. The city of Kansas hereby reserves to itself the right at its 
option, and at any time, to acquire and become sole owner of said 
waterworks, including all extensions and enlargements thereof and 
everything of every nature and description belonging and pertaining 
thereto, on paying therefor the fair and equitable value thereof, to be 
ascertained, if the parties cannot agree thereon, by the circuit court, 
or other court of record of the county of Jackson, at Kansas City, 
upon the petition of the city, and in such manner as the court may 
determine; provided, that a copy of such petition shall be served upon 
said company, at least fifteen days before the same shall be presented 
to said court. If, at the expiration of twenty years from the time this 
grant shall take effect, the same shall not have been renewed, or the 
city shall not have become owner of said works, the city shall then be 
required to purchase and become sole owner of said waterworks as 
aforesaid, and pay therefor a price agreed upon by the parties, or 
ascertained as they may agree; or, if the price cannot be thus agreed 
upon, then the city shall pay the fair and equitable value of the whole 
works, to be ascertained by said circuit or other court of record as afore- 
said, in such manner as said court shall determine on the petition 
of either party for the purpose; provided, that the party presenting 
such petition shall have served a copy thereof upon the other party, 
at least fifteen days before the day of presentation; and, provided also, 
that if upon examination it be found that such works are not in all 
respects in good condition, and of first-class and sound materials, and 
in every way efficient, then the city shall not be required to purchase 
the same at any time nor at any price.” 


The company’s bill, filed December 26, 1891, recited said act 
and ordinance, and alleged that under the contract thereby created 
the company completed the works for operation as required, and 
that they were duly accepted by the city; that the city adopted 
another ordinance in February, 1877, whereby certain litigation 
between it and the company was settled, and certain changes were 
made in the original ordinance; that on the 25th day of May, 
1878, the city, by a certificate signed by its mayor and the presi- 
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dent of the common council, did certify that said company was 
operating its works to the satisfaction of the city; that the city 
adopted another ordinance in August, 1881, whereby the con- 
tract was further changed; that the company had kept and per- 
formed all the conditions, covenants, premises, and agreements 
on its part, and that it would at all times be ready, able, and 
willing to do so; that the company had expended large sums of 
money in building the works; and that in order to do so it has 
issued its bonds in the aggregate of $3,000,000, secured by mort- 
gages covering the waterworks plant; that the defendant city, 
disregarding its duty and obligations to the company under the 
ordinances aforesaid, and contrary to equity and good conscience, 
and with the intent and purpose to wreck the company’s said 
waterworks in said city, to destroy the value thereof, and to ren- 
der valueless to the bondholders of said bonds the security therefor 
mentioned in the mortgages referred to, and to impair the obli- 
gations of said city under said several contracts so entered into 
by it as aforesaid, and that with this intent and purpose, the said 
city falsely pretended that the ordinances aforesaid and the con- 
tract embodied therein, were not in force, and were no longer 
binding and obligatory upon said defendant, and particularly 
that said defendant was not and would not be bound either to 
purchase said waterworks, as by said ordinance was provided 
and agreed, or to renew the company’s said grant; that the 
mayor and common council, law officers, and legal advisers of 
the city had publicly declared and represented that said ordinances 
and contract were not binding and obligatory upon the city, and 
had threatened and did threaten and intend to repudiate the 
same, and refuse to keep and perform the covenants, agreements, 
and promises therein contained and expressed to be kept and 
performed on the part of the city with respect to the renewal of 
said contract, and the purchase of and payment for said water- 
works; that in furtherance of said unlawful intent, purpose, 
and threats, the city had adopted certain charter amendments, 
and had passed ordinances providing for constructing and operat- 
ing waterworks in the city, and for issuing bonds for the purpose, 
and authorizing plans, specifications, and details for the work 
to be prepared, and had publicly advertised for sealed bids for 
the purchase of said bonds. The bill prayed a decree “that the 
several ordinances accepted by your orator, hereinbefore set 
forth, as they are taken together, are in full force and effect, 
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and that the contract embodied therein is a valid and subsisting 
contract, binding and obligatory upon your orator and the de- 
fendant, and that the defendant keep and abide by the same; 
and that, upon your orator’s duly and faithfully doing and per- 
forming all things yet remaining to be done upon its part, the 
defendant, its officers and agents, keep and perform the covenants, 
promises, and agreements on its part, so far as they are execu- 
tory and unperformed; and that your orator may have such 
other and further relief as the case may require, and as may be 
conformable to equity, and to your honors may seem meet, and 
the defendant, its mayor, common council, officers, and agents, 
may be perpetually enjoined and restrained by the decree of this 
court from proceeding to construct and maintain said separate 
and distinct system of waterworks, and from taking or appropriat- 
ing to its own use, except under and in pursuance of its contract 
with your orator, any portion of your orator’s said system of 
waterworks; and that your orator may have such other and 
further relief as the equity of the case may require, and as to the 
court may seem meet.” 

The answer of the city, filed December 6, 1892, admitted the act 
of the general assembly and the ordinances referred to, the con- 
struction and operation of the waterworks by the company, and 
the fact, as alleged, that the city had availed itself of the rights 
and privileges stipulated for under the contract, so far as the 
company had been able to furnish them, but denied that the com- 
pany had complied with its contract by making a complete and 
sufficient system of waterworks for the city, as provided for in the 
ordinance. The answer set up the provision of the contract which 
required the company, during the year 1874, to construct such 
a complete and efficient system, and to have and to hold the same, 
at all times during the period of the franchise, subject to the option 
and right of the city to purchase and become the sole owner of 
the works, in the manner therein provided; and alleged a breach 
on the part of the company of that provision, in that in many 
respects the company had failed to construct and have the kind 
of waterworks required by the contract, or to have any complete 
system of waterworks, specifying various particulars in which 
the company’s system was alleged to be inefficient and incom- 
plete; alleged that by reason of such failure on the company’s 
part the city was relieved from any obligation to purchase the 
company’s system, or any part thereof; and admitted the pur- 
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pose and intent of the city, in the immediate future, to acquire 
the ownership and control of a system of waterworks of its own. 
The company filed a reply specially denying all the substantial 
allegations of the answer, and alleging the company’s readiness 
and willingness, when required, to convey its complete system 
of works to the city. The city, also, at the time of filing its an- 
swer, December 6, 1892, filed a.cross bill which set up the various 
breaches of the contract on the part of the company alleged in 
the answer, and alleged that the city had been and was by 
those breaches released from all obligations to the company; that 
the company, by its proceeding in this case, and by many other 
means and practices, was preventing the city from exercising 
its unquestioned right to provide itself with a new system of 
waterworks; and that the company had threatened, and was 
then threatening, to cut off the water supply from the city and 
its inhabitants, as an illegitimate means of forcing the city to 
comply with its demands, and to desist from its purpose of build- 
ing its own waterworks, — and accordingly prayed a decree the 
opposite of that prayed for by the company, declaring the city re- 
leased and absolved from all obligations under the contract to pur- 
chase its system of waterworks, or any part thereof, and enjoin- 
ing and restraining the company from interfering in any way 
with the city’s proceedings to sell its bonds and construct its 
own waterworks, and also for the payment of damages on account 
of the failure of the company to furnish the degree of fire pressure 
stipulated for in the contract, which had been paid for for years 
at the contract rates, and further restraining the company from 
carrying out its threat of cutting off the water supply pending 
the suit, and also that a receiver be appointed for the company. 

The answer of the company to this cross bill, filed February 
28, 1892, contained, in addition to some of the matters stated in 
its original bill, the same denials and allegations contained in its 
reply to the answer, and asserted its complete and perfect owner- 
ship of its plant, and its ability to convey and deliver the same to 
the city whenever required, and its readiness to do so on the 
15th day of November, 1893, ‘‘when the obligation of said city 
to purchase shall become absolute.” 

To this answer the city filed a replication. 

After the expiration of the franchise, on the 15th day of Novem- 
ber, 1898, the city, on the 29th day of November, 1893, filed a 
supplemental cross bill setting up the expiration of the contract 
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on the preceding 15th day of November; that the city had not 
renewed its grant to the company; that no terms of agreement 
could be entered into between the city and the company with 
reference to the matter; and that the company had failed to 
have such works as the city was bound to purchase. It alleged 
that since November 15, 1893, the time of the expiration of said 
grant, the company had had no interest in or title to that portion 
of the plant within the limits of the city, and was wrongfully 
claiming to own the same, and to use the water mains, pipes, 
and works for the purpose of furnishing water to private con- 
sumers in the city, and had already acted and coerced private 
consumers into paying water rentals in advance up to the Ist 
day of April, 1894, and had succeeded in collecting from such pri- 
vate customers an amount of money equal to at least $200,000 ; 
that the collection of such rental was to cover the use of water 
after the expiration of the franchise aforesaid, and that the com- 
pany proposed to continue in the future to make such exactions 
from such private consumers without making any allowance to 
the city for the use of its streets and property; that the city was 
desirous of having its rights in the premises ascertained and de- 
termined ; that, if the company had any interest in the pipes and 
works within the city, the city desired to have such interest as- 
certained and determined and adjudicated by the court, and that 
the city be permitted to acquire that interest by the exercise of 
the right of eminent domain. It further alleged that under the 
contract the necessary real estate and rights of way for the erection 
of the works was purchased and had been paid for by the city, 
but that the company was wrongfully withholding the title to 
the same from the city, and keeping it in itself, subject to its mort- 
gages; that the city had been largely damaged by the want of 
the fire pressure guaranteed by the contract, — and asked that 
those damages might be ascertained and determined. It further 
alleged great damages by reason of the failure of the company 
to construct and have for its use, at the termination of the fran- 
chise, a complete system of waterworks, and asked damages in 
that respect. It also alleged the threat of the company to cut 
off the supply of water to the city for public purposes, and the 
great danger that would arise in case this threat should be exe- 
cuted, and offered to pay, if required, a reasonable sum for water 
furnished for public purposes. It therefore prayed a decree 
declaring that the company’s right and title to the works, within 
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the limits of the city, had expired, and that the same belong to 
the city; that the court ascertain and determine the interest ' 
of the company in the works described by the pleadings, and that 
the city be permitted to obtain the same upon making just com- 
pensation to be determined by the court in such manner as the 
court may provide; that the company be required to convey the 
real estate standing in its name to the city; that the damages 
which the city had suffered by reason of the failure of the company 
to furnish the required fire pressure in the past be determined 
and adjudged in favor of the city; that the sum, if anything, 
which the city ought to pay to the company for furnishing water 
for public use, pending the litigation, be determined; that the 
company be enjoined from cutting off the supply of water to the 
city for public purposes; that if necessary, a receiver be appointed 
to take and operate the works. 

The answer of the company to the supplemental cross bill set 
up: 

“That the said city is without authority or power to purchase 
said system of waterworks for the following reasons and because 
of the following facts, to-wit: 


“(a) The constitution of the state of Missouri, of 1875, withdrew 
from said city the power to become indebted to an amount sufficiently 
large to purchase said system of waterworks, and said city has no means 
to apply to such purpose, and could only accomplish the same by be- 
coming indebted to an amount which would make its indebtedness 
exceed the limitations in said constitution contained, and the annual 
interest on such indebtedness larger than could be paid out of the 
taxes authorized to be levied for that purpose. 

““(b) By section 17 of article 13 of the charter of said city, adopted 
in 1889, it is expressly provided, referring to the contract with this 
defendant embodied in said Ordinances Nos. 10,524 and 14,776, that 
‘the city can purchase such works, or renew the franchise thereof only 
by ordinance passed by a majority vote of the members elect of each 
house of the common council; and only then in the event that said 
ordinance shall be approved by a vote of two-thirds of the qualified 
voters of the city voting at an election held for such purpose.’ And 
the defendant states that no such ordinance has been passed, nor has 
any election been held, as provided in said charter. 

“(c) Under Ordinance No. 2,263 of said city, approved August 21, 
1890, an amendment to the charter of said city was adopted, the same 
being mentioned in the seventeenth paragraph of the original bill 
of complaint, and a copy thereof annexed to said bill as Schedule E; 
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and in and by such amendment the said city expressly, and for the 
precise purpose of disabling itself from carrying out its contractual 
obligations to this defendant, limited its power to hold property for 
waterworks purposes to such property as might be located in the state 
of Missouri. 

“(d) Questions having been made as to the validity of said charter 
amendments, the complainant caused the general assembly of the state 
of Missouri to enact ‘An act concerning waterworks, and a supply of 
water for cities now having or that may hereafter have a population of 
more than one hundred thousand (100,000) and less than three hundred 
thousand (300,000) inhabitants, whether organized under general 
law or special charters, or under section sixteen (16) of article nine (9) 
of the constitution of this state, and to issue bonds for acquiring water- 
works, and to make contracts for supplying water to such cities, 
approved March 6, 1893, which is in substance the same, and contains 
the same limitations and restrictions upon the powers of the complain- 
ant as it imposed upon itself by its charter amendment, namely, to 
acquire only such property asis situated within the state of Missouri. 
The complainant is the only city to which said act has or can have 
application, and the same was caused to be enacted by said complain- 
ant for the same purpose which moved the adoption of said charter 
amendments, as hereinbefore stated. 

“(e) Under section four of said Contract Ordinance No. 10,524, the 
said city could only become the owner of said system of waterworks 
by exercising its option to purchase the same on or before November 15, 
1893; and the said city, until long after that date, adhered to the 
election made and purposes expressed in its original cross bill herein. 
And the defendant shows that under the charter of said city the author- 
ity to act for said complainant in the premises is vested in its common 
council by the passage of a proper ordinance; that no action whatever 
has been taken by such body, or by an officer or person authorized to 
act for said city, relative to the matter; and that the only step taken 
in the premises has been through the solicitors in this cause, upon their 
own motion, by the filing of the so-called ‘Supplementary Cross Bill’ 
herein. 

“(f) For more than four years prior to the filing of the said supple- 
mentary cross bill, the city has claimed and contended that it was 
absolved and released from the contract with this defendant, and that 
it did not propose to, and would not, purchase the defendant’s system 
of waterworks, or any part thereof, although said company has always 
denied, and does still deny, said claim. 

“By reason of which facts this defendant avers that said city 
is disabled, debarred, and prohibited from purchasing its said sys- 
tem of waterworks, and that said city waived any and all right to 
do so.” 
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The answer also contained allegations as to the title to the 
property constituting the company’s system, and the company’s 
ability to convey, and denied the allegations of the supplemental 
cross bill as to insufficiency of the company’s system, and damages 
to the city therefrom. 

On the hearing of the cause, on March 22, 1894, the city filed 
an amendment to its supplementary cross bill, as follows : 


“Tf, as defendant in its various pleadings avers, it now has such a 
system of waterworks as by the act of March 24, 1873, and Ordinance 
10,524, provided for, then your orator is ready and willing, and now 
offers, to pay for same a fair and equitable value thereof. Your 
orator has at all times performed all the duties and obligations on its 
part, and is ready and willing to abide by and perform all obligations 
still remaining, if any, including the payment of any money that ought to 
be paid by virtue of said law and ordinance; but it respectfully shows 
that, if the court should decree that the contract be specifically en- 
forced, such decree ought to be accompanied with conditions requiring 
the company to furnish a complete, efficient, and unincumbered supply 
and distribution system, and requiring the company, until possession 
is obtained by your orator, to furnish water free of charge, and to 
account and pay over to your orator all income received since Novem- 
ber 15, 1893. Your orator therefore asks the court to ascertain and 
determine the rights of the parties under and by virtue of the said 
law and ordinance, and as they existed on and after November 15, 1893, 
and, when so ascertained and determined, to enforce the same by a 
proper decree in the premises.” 


The answer of the company to this amendment was as follows: 


“Answering the amendment made to the supplementary cross bill 
on March 22, 1894, and numbered paragraph 12 thereof, the defendant 
says that it is not true that the said Kansas City has at all times, or 
at any time, performed its duties or obligations in the premises, or 
that it can or will do so in the future. A distinct breach of duty is the 
wrongful refusal to pay to this defendant money earned by it under the 
contract, and adjudged to it by this court. The defendant adopts its 
answer heretofore filed to the supplementary cross bill as an answer 
to said amended pleading, and prays as in said answer it has already 
prayed.” 


After the testimony in the case was taken, the court appointed 
two commissioners to make personal inspection of the system 
of waterworks, and to estimate and fix the value of the works and 
system as a whole, to be predicated on the actual value of the 
works, and not upon the stock of the company, and to be the fair 


KANSAS CITY, WATERWORKS CASE 305 


and equitable value of the whole works at the time; to estimate 
and fix, also, in like manner, the proportionate value of that part 
of the system lying in the state of Missouri; and to inquire and 
report on other matters. Upon the pleadings, the evidence in the 
case, and the report of the commissioners, the cause came on for 
hearing on March 23, 1894, and on April 20, 1894, a decree was 
rendered, by which it was ordered, adjudged, and decreed as 
follows : 


“First. That under the act of the legislature and the contract between 
the National Waterworks Company of New York and the city of Kansas 
City, set out in the pleadings in this case, the said city is legally bound 
to purchase from said company, and said company is legally bound to 
sell to the said city, the full, complete, and entire waterworks plant 
by which the said city and its inhabitants are now supplied with water, 
including all portions of said plant, as well that portion in the state of 
Kansas, and commonly known as the ‘ Quindaro Supply Works and Flow 
Pipe’ as that portion situated in the state of Missouri, together with all 
lots and lands belonging to or in any wise used as part of said plant, 
with the exceptions mentioned in the eleventh paragraph of this 
decree, and everything of every nature belonging or pertaining to said 
waterworks plant. 

‘“‘Second. That said city, under the said contract, is bound to pay 
for said complete or whole waterworks plant, and the said company is 
bound to receive in full payment therefor ‘the fair and equitable value 
of the whole works,’ as provided in said contract. 

“Third. The court finds that the fair and equitable value of the said 
complete and whole waterworks plant is two million seven hundred and 
fourteen thousand dollars ($2,714,000). 

“Fourth. That said city is entitled to the possession, use, and control 
of said whole and complete waterworks plant, and said company shall, 
on the 30th day of April, 1894, surrender and deliver to the said city 
the said whole and complete waterworks plant, and everything pertain- 
ing thereto, and all rights, leases, or contracts relating thereto, and 
necessary or essential to the full enjoyment of said waterworks as 
they are now enjoyed and operated by the said company; and 
the said company is hereby enjoined from using or operating said 
works, or retaining possession or control of any part thereof, after 
the said 30th day of April, 1894, and is enjoined from refusing or denying 
to said city the complete and peaceable possession of said works on that 
day; and said city is enjoined from refusing or neglecting to demand 
and accept the possession of said works on that day, and no appeal of 
this cause by either or both of the parties thereto shall operate to 
suspend these injunctions. 
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“Fifth. In the event that said company is unable to deliver the 
possession of the whole and complete waterworks plant, including the 
Quindaro Supply Works, then said company shall deliver and the city 
shall receive on or before said 30th day of April, 1894, that part of 
the plant in the state of Missouri; and said company is hereby enjoined 
from interfering with the possession of said city to that part of said 
works situated in the state of Missouri; and this injunction shall re- 
main in force pending any appeal in this case. 

“Sixth. The said company, within six months from the date of this 
decree, shall make, execute, and deliver to the city a good and sufficient 
assignment and conveyance of said whole and complete waterworks 
plant mentioned in the first paragraph of this decree, acceptable to 
the city or approved by this court, and when such conveyance is 
accepted by the city, or approved by this court, the city shall become 
bound to pay to the said company the sum of two million seven hundred 
and fourteen thousand dollars ($2,714,000), being the fair and equitable 
value of said works in the manner following, that is to say: The city 
shall agree and assume to pay on the incumbrances and liens on said 
waterworks plant, to the holder or holders thereof, as their several 
rights and interests and priority thereto shall appear, an amount of said 
lien equal to said sum of two million seven hundred and fourteen 
thousand dollars ($2,714,000), and shall become bound to save said 
company harmless as to that amount of said lien. When said sale 
and transfer of said waterworks plant is made as provided in this 
paragraph, the liability of the city to pay therefor as herein provided 
shall relate back to the 30th day of April, 1894. 

“Seventh. If the waterworks company shall fail to make and tender 
a sufficient conveyance of said whole and complete waterworks plant 
within said six months from the date of this decree, then the city shall 
not be required to pay the price fixed for the complete and whole plant ; 
and the question whether the city shall pay, or is liable to pay, any 
sum whatever, for that part or fraction of the plant in Missouri which 
does not include the source of supply, is reserved. 

“Highth. That said city is not entitled to recover from said company 
any sum for or on account of any of the several claims for damages set 
up in its cross bill. 

“Ninth. The said city shall pay to said company the contract 
price for hydrant rentals down to and including the 30th day of April, 
1894, amounting, principal and interest, after deducting all payments 
made thereon, to the sum of one hundred and thirty-nine thousand 
four hundred and fifty-two dollars and eighty-two cents ($139,452.82), 
to be paid in the time and manner following, viz.: One-third of said 
sum shall be paid upon delivery by said company to the city of the 
possession of the whole and complete waterworks plant as required in 
the fourth paragraph of this decree, one-third when said company shall 
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deliver to the city a sufficient conveyance or transfer of the whole and 
complete waterworks plant, and the remaining third six months 
thereafter ; each of said installments to bear interest at 6 per centum 
per annum from April 30, 1894. 

“Tenth. That said company shall have the right to collect and retain 
all water rentals which were due prior to the 30th day of April, 1894, and 
no claim therefor shall be made by the city against the company or the 
comsumers; and the city shall collect and appropriate to its own use 
all water rentals which may accrue after the 30th day of April, 1894, and 
said company shall have no claim against the city or the consumers 
therefor. 

“Eleventh. That, conformably to the consent expressed by counsel 
for both parties at the hearing, the property described in the pleadings 
as the ‘Kaw Point Pumping Station,’ and the six or ten acres of land 
more or less, connected therewith, and now owned by said company, 
shall remain its property, and shall not be conveyed to said city as 
part of said waterworks plant. The value of said Kaw Point pumping 
station has been deducted from the price to be paid for the complete 
works. 

“Twelfth. That each party shall pay one-half of the costs of these 
suits. 

“Thirteenth. That this case is reserved for the purpose of making 
such other and further orders as may be found necessary to carry 
this decree into effect, and as may be equitable and just.” 


C. O. Tichenor, Gardiner Lathrop, and L. C. Krauthoff, for 
National Waterworks Company. 

Frank Hagerman, John C. Gage, L. C. Slavens, R. W. Quarles, 
O. H. Dean and F. F. Rozelle for Kansas City, Missouri. 

Before Brewer, Circuit Justice, Sanborn, Circuit Judge, and 
Thayer, District Judge. 

Brewer, Circuit Justice, stated the conclusions of the court as 
follows : 


The urgency of the situation seems to forbid that this case should 
be retained by us for the length of time which would be required for 
the preparation of an opinion thoroughly and satisfactorily discuss- 
ing all the difficult questions presented by counsel. All the time at 
our command we have given to an examination and consideration 
of the voluminous testimony, the elaborate briefs, and exhaustive 
arguments of counsel. We feel, therefore, that it is a duty to simply 
formulate briefly the conclusions to which we have arrived, and an- 
nounce the decree which must be entered. 

1. The act of 1873 provided ‘‘that at the expiration of the twenty 
years, if the grant be not renewed, the city shall purchase.” The 
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ordinance passed in pursuance of that act, and in effect the contract 
under which the works were created, provided that on a failure to 
renew the grant at the expiration of 20 years “the city shall then be 
required to purchase.” There has been no renewal of the grant. 
The twenty years have elapsed. The imperative voice of the act 
and the ordinance is that the city “shall purchase.” This is not an 
incidental, directory, or subordinate provision, but one mandatory, 
vital, and controlling. The thought of the legislature was that the 
city should own its waterworks; that, if any arrangement was made 
with a corporation for their construction and operation, the control 
and right of such company should be temporary, and the city should 
become, willingly or unwillingly, at a certain time the owner. The 
time fixed was at the expiration of 20 years, with a privilege of extension 
for another 20 years. This vital, mandatory, and controlling pro- 
vision compels a decree that the company sell and the city buy. Such 
was the will of the legislature; such the terms of the act and the ordi- 
nance. 

2. With reference to the matter of pleading, nearly two years before 
the expiration of the 20 years the company filed a bill alleging per- 
formance on its part of the terms of the contract, and also threatened 
action on the part of the city in violation of its obligations, and praying 
a decree that the contract ‘is a valid and subsisting contract, binding 
and obligatory upon your orator and the defendant, and that the 
defendant keep and abide by the same, and that, upon your orator’s 
duly and faithfully doing and performing all things yet remaining 
to be done upon its part, the defendant, its officers and agents, keep 
and perform the covenants, promises, and agreements on its part, so 
far as they are executory and unperformed, and that your orator 
may have such other and further relief as the case may require, and as 
may be conformable to equity, and to your honors may seem meet.” 
At that time the obligation of the city to purchase had not yet arrived, 
but under such a bill a decree, after the lapse of 20 years, and when, 
there being no renewal of the term, the obligation of the city to pur- 
chase has arisen, may properly require the last act of compliance with 
the terms of that contract, to wit, purchase and payment by the 
city; so, notwithstanding the fact that the cross bill of the city, and 
the amendments thereto, may not be altogether harmonious, and 
might, if they stood as the only affirmative pleadings, be obnoxious to 
the criticisms of the counsel for the company, yet there is in the original 
bill, with its prayer, coupled with the changes of right brought by 
lapse of time, sufficient allegation and prayer upon which to rest a decree 
for the completion of the sale and purchase. It is true, and indeed 
confessed in the argument of counsel for the company, that it would 
now prefer not to sell, but to continue the franchise; but nevertheless, 
it has for nearly three years placed itself before the court in the attitude 
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of asking a decree for performance of this contract; and, never hav- 
ing dismissed its bill or withdrawn its prayer, it is now too late to 
say that the decree for sale and purchase is not responsive to the 
pleadings. If there were any formal defect, — any omission or addition 
of statement necessary to distinctly present the issues and uphold the 
decree, — an amendment would be permissible at the present time, 
and in the appellate court. Pleadings in equity cases may be con- 
formed to the proofs; and we have the parties before us, the entire 
facts of the controversy, and thé arrival of the time when a final de- 
termination of the rights between them is necessary. No technical 
defect in the pleadings should stay the hands of a court of equity. 

3. We dissent in toto from the claim of the city that at the lapse of 
the 20 years the title to this property, with the right of possession, 
passed absolutely to it, without any payment or tender of payment, 
leaving only to the company the right to secure compensation by agree- 
ment or litigation, as best it could. Much was said in argument 
of the relative rights of lessor and lessee to buildings erected during the 
term of the lease. The city and the company were called licensor 
and licensee, and it was insisted that, as the right to operate was to 
cease at the expiration of 20 years, the relation was equivalent to that 
of lessor and lessee; that full title and right of possession passed in- 
stantly to the city, leaving all questions of amount and time and 
manner of payment to be subsequently determined. Much was said, 
too, about the rule of construction of public grants; that rule being that 
the grants are to be construed favorably to the public, and unfavorably 
to the grantee. It is unnecessary to attempt to define the peculiar 
quality of the title held by the company, nor do we question the rule 
of construction of public grants; but all contracts involving property 
rights and obligations between municipalities and individuals must be 
presumed to be based upon and to recognize the ordinary laws of 
business transactions, and, if any departure therefrom is contemplated, 
such departure must be clearly manifested. Now, the familiar and 
ordinary law of business transactions is that he who parts with title 
receives, at the time, payment. In other words, payment of price and 
transfer of property are contemporaneous and concurrent acts. When 
it is affirmed that a contract made by a municipality contemplates that 
he whose money builds and constructs, and therefore establishes title 
to, property, shall surrender his title and possession without payment, 
or even the amount thereof determined, the language compelling such a 
construction must be clear and imperative. There is no such language 
in either the act or the ordinance. While it is true that the act pro- 
vides that no grant so made shall confer the right to operate the water- 
works for any period beyond 20 years, yet such provision is no more 
imperative than the one that at the expiration of the 20 years the city 
shall purchase and pay therefor. If the city fails to purchase and pay, 
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it acquires no title, no right of possession, to the property of the water- 
works. There is no language which would justify the court in saying 
that it is clearly expressed that the purpose of this contract and the 
thought of the legislature were to vest the title and right of possession 
in the city at the end of 20 years, leaving to future litigation the fixing 
of the amount and the enforcing of the fact of payment. If at the 
expiration of the 20 years the city had tendered to the company, in 
payment for the property, an amount admitted or found to be ‘‘the 
fair and equitable value,” doubtitess the right of the city to the 
possession and future earnings would have immediately accrued, and 
the present decree would have been based upon such transfer of right, 
but no such tender was made. In so far, therefore, as the decree of 
the circuit court attempted to transfer the title and the possession 
to the city before payment, we are constrained to hold that it was 
erroneous. 

4. It is objected that the city, by virtue of the certain amendments 
to its charter and certain acts of the legislature, has become disabled 
from taking the title to all the property which makes up the water- 
works system. This is a matter in respect to which the company need 
not concern itself. If it is paid the fair and equitable value of the 
property, as provided by the contract, then its rights have ceased, and 
the city can settle with other parties the matters of title and possession. 

5. The difficult question, however, still remains; and that is, what is 
“the fair and equitable value” which, by the statute-and the ordinance, 
the city is to pay for the waterworks? This amount was found by the 
circuit court to be $2,714,000. The company insists that the test is 
to take the income or earnings, and capitalize them. The earnings 
pay 6 per cent on four millions and a half. In other words, the com- 
pany has produced a property which earns 6 per cent on four millions 
and a half; and that, it is claimed, is the fair valuation of the property, 
6 per cent being ordinary interest. On the other hand, the city insists 
that the franchise has ceased, and that basing the value upon earnings 
is in effect valuing a franchise which no longer exists, and which the 
city is not to pay for; that the true way is to take the value of the pipe, 
the machinery, and real estate, put together into a waterworks system, 
as a complete structure, irrespective of any franchise, — irrespective 
of anything which the property earns, or may earn in the future. We 
are not satisfied that either method, by itself, will show that which, 
under all the circumstances, can be adjudged “‘the fair and equitable 
value.” Capitalization of the earnings will not, because that implies 
a continuance of earnings, and a continuance of earnings rests upon a 
franchise to operate the waterworks. The original cost of the con- 
struction cannot control, for ‘original cost”? and ‘present value” are 
not equivalent terms. Nor would the mere cost of reproducing the 
waterworks plant be a fair test, because that does not take into account 
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the value which flows from the established connections between the 
pipes and the buildings of the city. It is obvious that the mere cost of 
purchasing the land, constructing the buildings, putting in the ma- 
chinery, and laying the pipes in the streets — in other words, the cost 
of reproduction — does not give the value of the property as it is to-day. 
A completed system of waterworks, such as the company has, without 
a single connection between the pipes in the streets and the buildings of 
the city, would be a property of much less value than that system con- 
nected, as it is, with so many buildings, and earning, in consequence 
thereof, the money which it does earn. The fact that it is a system in 
operation, not only with a cayacity to supply the city, but actually 
supplying many buildings in the city, — not only with a capacity to 
earn, but actually earning, — makes it true that “the fair and equit- 
able value” is something in excess of the cost of reproduction. The 
fact that the company does not own the connections between the pipes 
in the streets and the buildings — such connections being the property 
of the individual property owners— does not militate against the 
proposition last stated, for who would care to buy, or at least give a 
large price for, a waterworks system without a single connection be- 
tween the pipes in the streets and the buildings adjacent. Such a 
system would be a dead structure, rather than a living and going 
business. The additional value created by the fact of many connections 
with buildings, with actual supply and actual earnings, is not repre- 
sented by the mere cost of making such connections. Such connec- 
tions are not compulsory, but depend upon the will of the property 
owners, and are secured only by efforts on the part of the owners of the 
waterworks, and inducements held out therefor. The city, by this 
purchase, steps into possession of a waterworks plant, — not merely 
a completed system for bringing water to the city, and distributing it 
through pipes placed in the streets, but a system already earning a 
large income by virtue of having secured connections between the pipes 
in the streets and a multitude of private buildings. It steps into 
possession of a property which not only has the ability to earn, but is in 
fact earning. It should pay therefore not merely the value of a system 
which might be made to earn, but that of a system which does earn. 
Our effort has been to deduce from the volume of testimony that which, 
in this view of the situation, can be safely adjudged “the fair and 
equitable value.” The original cost of the works is not accurately 
and satisfactorily shown. If it would have assisted us in reaching a 
conclusion, — if, in consequence of our ignorance thereof, we have not 
placed the value upon this property which it deserves, — the company 
is alone to blame, for by the production of its books it could have 
clearly shown the actual cost of every part and of the whole of this 
property. There is a large amount of testimony as to the probable 
cost of reproducing the system, to which strenuous objection is made 
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on the ground of an alleged temporary and extreme depression in the 
cost of labor and material. We have before us the estimate placed by 
two gentlemen of experience and capacity, appointed as commis- 
sioners, with direction to report ‘“‘the fair and equitable value”; but 
neither by the order of the court, appointing them, nor by their report, 
are we advised as to what they considered a criterion of the present 
“fair and equitable value.” If they added anything beyond what in 
their judgment was the reasonable cost of reproduction, we are not 
advised as to how much they added, or what they took into considera- 
tion in making such addition. We have the fact of liens placed upon 
the property, to the extent of $3,000,000, with the qualified approval of 
the city officials. We have also the statement of the earnings, and the 
estimate of the value upon the basis of a capitalization of those earnings, 
amounting, as stated, at six per cent, to four and one half millions. 
Rejecting the latter as too high, and the cost of reproduction as too 
low, and taking into consideration the entire history of the transactions 
between the company and the city, from its commencement to the 
present time, we have sought to place a value upon the property as it 
stands, with all the connections already made between the pipes and 
the private and public buildings, and with the work which it is in fact 
doing of supplying all these buildings with water, and receiving pay 
therefor. That valuation, after much discussion, comparison of 
figures, and readjustments, we have all agreed, is three million of 
dollars; and in reaching this result we have excluded from our estimate 
the value of the Jarboe street reservoir property, which, as we under- 
stand the testimony, has heretofore been paid for by the city. 

6. In its cross bill the city has made claim for damages, and insisted 
that the waterworks system does not come up, in efficiency and com- 
pleteness, to the requirements of the contract. We agree with the 
circuit court, after reviewing carefully the testimony, that the city is 
not entitled to maintain this claim. It has for many years recognized 
and accepted this waterworks system as having been constructed in 
full compliance with the demands of the contract, and it is now too late 
to repudiate such recognition. 


This is perhaps all that is necessary for us to say. We have 
stated our conclusions, and outlined our reasons therefor. Fur- 
ther than that we are unable to go, without, as stated in the open- 
ing, taking more time than the circumstances will permit. In order 
to close as far as possible all disputed matters, we have prepared 
the form of a decree which is to be entered by the circuit court. 

This case is accordingly remanded to the circuit court, with 
directions to vacate its former decree, and in lieu thereof to enter 
the following decree, to wit: 
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First. It is ordered, adjudged, decreed, and determined that under 
the act of the legislature of the state of Missouri of March 24, 1873, 
and the contract evidenced by Ordinance No. 10,524, between the 
National Waterworks Company, of New York, and the city of Kansas 
City, Missouri, which act and ordinance are referred to in the pleadings 
in this case, the said city is now legally bound to purchase from said 
company, and said company is legally bound to sell to the said city, 
the full, complete, and entire waterworks plant and appurtenances by 
which the said city and its inhabitants are now supplied with water, 
including therein that portion of said plant situated in the state of 
Kansas, and commonly known as the “Quindaro Supply Works,” 
and the flow pipes leading therefrom, as well as that portion of said 
works which is situated in the state of Missouri, together with all lots 
of land, buildings, and reservoirs belonging to, or in any wise used as a 
part of, said plant, with the exception mentioned in the eleventh para- 
graph of this decree, and everything of every nature pertaining to said 
waterworks plant. 

Second. That said city, under the said contract, is bound to pay for 
said complete waterworks plant aforesaid, and the said company is 
bound to receive in full payment therefor, ‘the fair and equitable 
value of the whole works,” as provided in said contract evidenced by 
Ordinance No. 10,524. 

Third. The court finds, adjudges, and decrees, that the fair and 
equitable value of said complete and whole waterworks plant, excluding 
the Jarboe street tract, which belongs to the city, is three million 
dollars, and that said city is legally obligated to pay that sum there- 
for. 

Fourth. That said company is entitled to retain the possession, use, 
and control of the whole and complete waterworks system and plant 
aforesaid until final payment therefor shall be made by said city as 
hereinafter provided; and said city is hereby enjoined from interfer- 
ing with such possession, use, or control until such payment is made; 
and said company, on its part, is hereby enjoined from refusing or 
neglecting to supply water to the city, and from refusing or neglecting 
to provide private consumers with water, as heretofore during such 
period. 

Fifth. It is further ordered and decreed that on or before the 1st day 
of December, A.D. 1894, the said company shall cause to be executed, 
and shall deliver to the clerk of this court, who shall hold the same in 
escrow, good and sufficient deeds, assignments, releases, bills of sale, 
and other conveyances whereby the whole and complete waterworks 
system and plant aforesaid, including that portion thereof which is 
situated in the state of Kansas, may be transferred to said city free 
and clear of all burdens, obligations, liens, and incumbrances of every 
kind, save the lien created by the two mortgages executed by the water- 
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works company, respectively, on August 1, 1883, and June 1, 1885, 
each of which mortgages secures bonds of said company, said to be 
now outstanding in the sum of one million five hundred thousand 
dollars; that said deeds, releases, assignments, bills of sale, or other 
conveyances shall be retained by said clerk, but said clerk shall furnish 
full and complete copies of all such instruments to the city or its 
attorneys of record, for their inspection. 

Sixth. It is further ordered and adjudged that after the execution 
and delivery to the clerk of the deeds, assignments, releases, and bills 
of sale aforesaid, the said city shall be entitled to thirty days in which 
to except to the sufficiency of such conveyances; and power is hereby 
reserved to hear and determine such exceptions, and to make all 
needful orders in relation thereto. When such deeds, assignments, 
releases, and bills of sale shall have been executed and filed as afore- 
said, and after the approval thereof by the court, if the same shall be 
excepted to by the city, said city shall thereupon pay to the clerk of 
this court the said sum of three million dollars, being the fair and 
equitable value of said waterworks plant as heretofore assessed, or it 
shall cause the same to be so paid. Said payment shall be made to said 
clerk for the benefit of whom it may concern, and power is hereby 
reserved to the court to determine who are entitled to said fund after 
the same shall have been so paid into the court; and power is also 
reserved to permit any person or persons or corporation who may 
hereafter claim to have a legal or equitable lien upon said fund to 
intervene for the protection of his or their interest. 

Seventh. It is further ordered and adjudged that upon payment 
being made by said city as aforesaid of said sum of three million dol- 
lars, and of the hydrant rentals mentioned in paragraph nine, said 
clerk shall deliver to said city or its authorized representatives all 
deeds, assignments, releases, bills of sale, and other muniments of title 
then held by him in escrow; and thereupon said city shall become 
vested with the title to said waterworks, and it shall forthwith be 
entitled to the exclusive possession, control, use, and enjoyment of said 
entire waterworks system and plant, and to all revenues, of whatsoever 
nature, thereafter resulting therefrom; and said waterworks company 
shall forthwith surrender the possession and control thereof to said 
city, and the interest of said company therein shall thenceforth cease 
and determine. 

Eighth. It is further ordered, adjudged, and decreed that said city 
shall have the right to enter into any agreement which it may deem 
proper for the assumption, continuation of the lien, payment, or can- 
cellation of any of the outstanding mortgage bonds, aggregating three 
million dollars, which are referred to in paragraph five of this decree, 
and that any arrangement which said city may so enter into with the 
owners and holders of said bonds, which shall result in the cancellation 
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or payment of any thereof, or in the continuation of the lien, or in the 
assumption of any thereof by the city, and in the release of the water- 
works company from its obligations thereon, shall operate pro tanto to 
discharge said city from its obligation to pay the three million dollars 
‘as provided in the sixth paragraph of this decree; and, for the purpose 
of enabling said city to avail itself of the provisions of this paragraph 
of the decree, power is hereby reserved to the court to ascertain here- 
after to what extent, if any, said bonds have been canceled, paid, 
continued, assumed, or otherwise discharged by agreement between 
said bondholders and the city, and to make all needful orders in that 
behalf. 

Ninth. It is further ordered, adjudged, and decreed that in addition 
to the value of said waterworks plant, fixed and to be paid as aforesaid, 
the said city shall also pay all unpaid hydrant rentals which accrued 
prior to November 15, 1893, and all subsequently accruing hydrant 
rentals, according to the rate heretofore fixed by agreement between 
said city and company until such time as the said city shall become 
entitled to the possession and use of said waterworks by virtue of 
compliance on its part with the previous provisions of this decree. 
Until the last-mentioned date, said waterworks company shall be 
entitled to all the earnings and revenues of said plant, whether derived 
from individual or public consumers; but said company, on its part, 
shall be compelled, during said period, to keep said waterworks plant 
in good repair, and shall also pay, as and when the same shall mature, 
the several interest installments that may accrue on the mortgage 
bonds mentioned in paragraph five of this decree. Said payment of 
hydrant rentals, as well as the assessed value of the works, shall be 
made before said city shall assume possession and control of said 
waterworks; and power is hereby reserved to the court to hereafter 
state an account, if necessary, for the sum due for hydrant rentals, 
and to make all needful orders necessary and proper to enforce this 
paragraph of the decree. 

Tenth. It is further ordered, adjudged, and decreed that the city 
is not entitled to recover from said company any sum for or on 
account of any of the several claims for damages set up in its cross 
bill, and as to said claims for damages said cross bill is hereby 
dismissed. 

Eleventh. That, conformably to the consent expressed by counsel for 
both parties at the hearing, the property described in the pleadings at 
“Kaw Point Pumping Station,” and the six or ten acres of land, more 
or less, connected therewith, now owned by said company, shall re- 
main its property, and shall not be conveyed to said city as part of 
said water-works plant. The value of said Kaw Point pumping 
station has been deducted from the price to be paid for the complete 
works. 
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Twelfth. It is further adjudged that each party shall pay one half 
of the costs that have accrued in these suits up to the entry of this 
decree. 

Thirteenth. That the court doth now reserve to itself the power to 
make any further order or orders that may hereafter be found neces- 
sary to carry this decree into full effect, and as may be deemed equitable 


and just. 


Kennebec Water District Case 


Kennesec Water District v. Ciry orf WATERVILLE, ET AL. 
Report from supreme judicial court of Maine, Kennebec County. 


Action by the Kennebec water district against the city of 
Waterville and others. Case reported. Instructions to appraisers 
given. 

On report. Instructions to appraisers given by the court to 
determine the valuation of property of the Maine Water Com- 
pany, and acquired by the plaintiff by the exercise of the right of 
eminent domain. Dec. 27, 1902. 


Water Company — Eminent Domatn — Instructions To Ap- 
PRAISERS— FRANCHISE— VALUATION — DAMAGES— EVIDENCE 


An act incorporating the plaintiff district authorized it to acquire, 
by the exercise of the right of eminent domain, “the entire plant, 
property and franchises, rights and privileges now held by the 
Maine Water Company within said district and the towns of 
Benton and Winslow.”’ The act further provides that appraisers 
appointed by the court, ‘shall, upon hearing, fix the valuation of 
said plant, property and franchises at what they are fairly and 
equitably worth, so that said Maine Water Company shall receive 
just compensation for all the same,” but that, “before a commis- 
sion is issued to the appraisers, either party may ask for instruc- 
tions to the appraisers.”’ Both parties having asked for instruc- 
tions, and the questions of law arising thereon having been re- 
ported to the law court, the court is of opinion that the appraisers 
should be instructed in accordance with the following principles: 


Instructions. 


1. The plaintiff, if it takes anything, must take all the property held 
by the Maine Water Company in the Kennebec water district and in 
Benton and Winslow, whether specifically named in the act or not. 
This includes the real estate or other property, if any, not connected 
with the water system; it includes the plant or physical system; and 
it includes all franchises, rights, and privileges held by the water com- 
pany, exercised or capable of being exercised. 

2. The Maine Water Company is a quasi public, or public service, 
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corporation, and is entitled to charge reasonable rates for its services, 
and no more. 

3. The basis of all calculation as to the reasonableness of rates to be 
charged by a public service corporation is the fair value of the property 
used by it for the convenience of the public. 

4. At the same time, the public bave the right to demand that the 
rates shall be no higher than the services are worth to them, not in the 
aggregate, but as individuals. 

5. Summarized, these elemental principles are the right of the com- 
pany to derive a fair income, based upon the fair value of the property 
at the time it is being used for the public, taking into account the cost of 
maintenance or depreciation, and current operating expenses, and the 
right of the public to have no more exacted than the services in them- 
selves are worth. 

6. The reasonableness of the rate may also be affected, for a time, by 
the degree of hazard to which the original enterprise was naturally 
subjected; that is, such hazard only as may have been justly contem- 
plated by those who made the original investment, but not unforeseen 
or emergent risks. And such allowance may be made as is demanded 
by an ample and fair public policy. If allowance be sought on account 
of this element, it would be permissible at the same time to inquire 
to what extent the company has already received income at rates in 
excess of what would otherwise be reasonable, and this has already re- 
ceived compensation for this hazard. 

7. The franchises granted to the Waterville Water Company by 
chapter 141, Priv. & Sp. Laws 1881, as amended by chapter 59, Priv. & 
Sp. Laws 1887, and chapter 14, Priv. & Sp. Laws 1891, and to the Maine 
Water Company by chapter 352, Priv. & Sp. Laws 1893, are not ex- 
clusive. Neither are they perpetual and irrevocable. They are subject 
to legislative repeal. In fixing the value of the franchises, both of these 
considerations are entitled to their just weight. If the business of 
the company is now practically exclusive, in that it has no competitor, 
that fact, also, may and should be considered by the appraisers when 
they fix the value of the property of the company as a going concern. 

8. In determining the present value of the company’s plant, the actual 
construction cost thereof, with proper allowances for depreciation, is 
legal and competent evidence, but it is not conclusive or controlling. 

9. The request that ‘under no circumstances can the value of the 
plant be held to exceed the cost of producing at the present time a 
plant of equal capacity and modern design” should not be given. 
Among other things, it leaves out of account the fact that it is the plant 
of a going concern, and seeks to substitute one of the elements of value 
for the measure of value itself. 

10. The actual rates which may have been charged heretofore, and 
the actual earnings, are both admissible and material in determining 
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the value of the plant. The value of the evidence, however, will 
depend upon whether the appraisers shall find that the rates charged 
have been reasonable. 

11. The quality of water furnished and of the service rendered, and 
the fitness of the plant and of the source of water supply to mect' 
reasonable requirements in the present and future, are material upon 
the question of present value. 

12. The appraisers should regard the franchises of the company as 
entitling it to continue business as a going concern, but subject to all 
proper legal duties governing public service companies. 

13. Faithfulness or unfaithfulness shown by the water company in 
the past in the performance of public duty to furnish pure water at 
reasonable rates is not a proper matter for consideration. It is the 

' franchise as it now exists which is to be taken and paid for. 

14. The liability of the company to legal forfeiture of its franchises 
on account of past unfaithfulness and misbehavior is not to be con- 
sidered. 

15. If the water company and its predecessors have actually received 
more than reasonable rates hitherto, the excess cannot be deducted 
from the amount to which the company would otherwise be entitled. 

16. No compensation can be allowed to the Maine Water Company 
for incidental damages to its other property having no physical connec- 
tion with or contiguity to that taken, and having no relations with it 
except those which grow out of common ownership, nor for the impair- 
ment of the economy and efficiency of administration which are obtained 
by the combination of many water systems under one management. 

17. The real estate or other outside property not directly connected 
with the water system should be appraised at its fair market value, 
not at forced sale, but at what it is fairly worth to the seller, under 
considerations permitting a prudent and beneficial sale thereof. 

18. The appraisers may properly consider what the existing system 
can be reproduced for. But the cost of reproduction will not be con- 
clusive. It will be evidence having some tendency to prove present 
value. The inquiry along the line of reproduction should be limited 
to the replacing of the present system by one substantially like it. 

19. In estimating even the structure value of the plant, allowance 
should be made for the fact, if proved, that the company’s water system 
is a going concern, with a profitable business established, and with a 
present income assured and now being earned. 

20. So far as the water system is practically exclusive, the element 
of good will should not be considered. 

21. In fixing structure value, while considering the fact that the 
system is a going concern, the appraisers should also consider, among 
other things, the present efficiency of the system, the length of time 
necessary to construct the same de novo, and the time and cost needed 
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after construction to develop such new system to the level of the present 
one in respect to business and income, and the added net income and 
profits, if any, which by its acquirement would accrue to a purchaser 
during the time required for such new construction, and for such 
development of business and income. But these are to be considered 
“among other things.” They are not controlling. Their weight and 
value must depend upon the varying circumstances of each particular 
case. 

22. In addition to structure values, the appraisers should allow just 
compensation for all the franchises, rights, and privileges to be taken. 

23. The value of the franchise depends upon its net earning power, 
present and prospective, developed and capable of development, at 
reasonable rates; and the value to be assessed is the value to the seller, 
and not to the buyer. 

24. In considering prospective development of the use of a franchise, 
consideration must also be had of the fact that further investment 
may be necessary to develop the use, and of the further fact that at any 
stage of development the owner of the franchise will be entitled to 
charge only reasonable rates under the conditions then existing. 

25. Subject to all the foregoing limitations, the owner is entitled 
to any appreciation due to natural causes. 

26. The fact that the franchises are to be taken in no respect impairs 
their value for the purposes of appraisal. 

27. As to the property to be taken, both plant and franchises are 
to be appraised, having in view their value as property in itself, and 
their value as a source of income. There are these elements of value, 
but only one value of one entire property is to be appraised in the end. 
These elements necessarily shade into each other. 

28. The capitalization of income, even at reasonable rates, cannot 
be adopted as a sufficient or satisfactory test of present value. But 
while not a test, present and probable future earnings at reasonable 
rates are properly to be considered in determining the present value 
of the system. 

29. The appraisers should be instructed to receive and consider all 
evidence offered, so far as admissible under the general rules of law, 
which is pertinent under the rules stated in the requests of the parties, 
so far as they have been approved, and as limited or explained, in the 
opinion of the court. 


(Official.) 


Montgomery County v. Schuylkill Bridge Co. 


Proceedings to declare a bridge across the Schuylkill river belong- 
ing to the Schuylkill Bridge Company, a county bridge, the report 
of viewers to assess damages allowed the company $50,000, from 
which the company appealed to the court of common pleas of 
Montgomery County, a change of venue being afterwards taken to 
Bucks County. Here a verdict and judgment were entered for 
$111,322.12, and defendant took a writ of error. 


(Supreme Court of Pennsylvania. May 25,1885. 20 Atl. Rep. 407.) 
Syllabus. 


ToLtL BripGE — TAKING FoR PusLtic Use — MEASURE OF 
DAMAGES 


1. Where a private toll bridge is taken for public use, the meas- 
ure of damages is not alone the cost of a similar bridge, dimin- 
ished by the wear and tear, but the value of the franchise to take 
tolls must also be considered. 

2. To ascertain the value of the franchise, the receipts of the 
company in past years may be shown, but it is proper to refuse to 
extend the inquiry back for more than five years. 

3. The value of the tollhouse, and also of a canal bridge used 
as an approach to the main bridge, may be included as damages. 

4. In proceedings to take a private toll bridge for public use, 
the principle of market value does not apply in determining the 
measure of damages as the property taken cannot be said to have 
a market value. 

5. In proceedings to take a private toll bridge for public use, 
evidence that the bridge company had declared larger dividends 
than allowed by law is immaterial. 
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San Diego Land and Title Co. v. City of National City et al. 
No. 25 (May 22, 1899) (19 Sup. Ct. Rep. 804) 


WATERS AND WatTEeR Courses — Notice — Fixina Rates — 
HEARING — CONSTITUTIONAL LAw — REASONABLENESS OF 
Rates — Just CoMPENSATION — LOSSES 


Syllabus. 

1. Const. Cal. art. 14, § 1, requiring water rates to be fixed 
by the legislative bodies of municipalities by ordinance in February 
and July of each year, and Act Cal. March 7, 1881, § 2, making it 
the duty of such bodies at least thirty days prior to January 15th 
of each year to obtain from water companies a detailed statement 
showing the names of rate payers, the amount paid by each during 
the preceding year, and all revenue derived from all sources and 
expenditures for supplying water, dispense with necessity of a 
formal notice to parties interested as to the day on which the rates 
are to be fixed. 

2. Sufficient provision for a hearing as to the fixing of water 
rates is made by Act Cal. March 7, 1881, § 2, making it the duty 
of the legislative bodies of municipalities to require water com- 
panies at least thirty days before January 15th of each year to 
furnish detailed statements showing the names of rate payers, 
amount paid by each during the preceding year, and all revenue 
derived from all sources and expenditures for supplying water. 

3. Where, prior to the passage of an ordinance fixing water rates 
by a municipality, the water company, under Act Cal. March 7, 
1881, was required to make a detailed statement of its business 
and financial condition, and the subject of rates was considered in 
conferences between the local authorities and the officers of the 
water company, it will be presumed that the case of the water 
company as to the justice of the rates fixed was fully considered 
before the ordinance fixing the rate was passed. 

4. Courts will not interfere with the collection of rates estab- 
lished under legislative sanction, unless they are so plainly and 
palpably unreasonable as to make their enforcement equivalent to 
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the taking of property for public use without such compensation, as, 
under all the circumstances, is just, both to the owner and the 
public. 

5. A contention that, in ascertaining whether water rates are just, 
the court should take into consideration the cost of the plant, the 
cost per annum of operating the plant, including interest on money 
borrowed, and reasonably necessary to be used in constructing 
the same, the annual depreciation from use of the plant, and a 
fair profit over and above such charges for services, is defective 
in not requiring the real value of the property and the fair value 
in themselves of the services. Just compensation is a fair return 
upon the reasonable value of the property at the time it is being 
used by the public. 

6. Losses to a water company arising from the distribution of 
water to consumers outside of the city are not to be considered by 
a municipality in fixing the rates of a water company, only a part 
of whose system is within the municipality. 


Appeal from the Circuit Court of the United States for the 
Southern District of California. 


Covington and L. Turnpike Road Co. et al. v. Sandford et al. 
No. 50. (December 14, 1896.) (17 Sup. Ct. Rep. 198.) 


TURNPIKE COMPANIES — EXEMPTION FROM LEGISLATION REDUC- 
ING TOLLS — SUFFICIENCY OF PLEADINGS — FEDERAL QUES- 
TION — VALIDITY OF STATUTE REDucING ToLLs 


Syllabus. 

1. The fact that a turnpike company, claiming under its charter 
exemption from legislation reducing its rates of toll below a cer- 
tain limit, has collected tolls according to reduced rates fixed 
by a subsequent statute, is not a recognition by the company 
of the right of the legislature to amend or repeal its charter at 
will. 

2. A statute dividing a turnpike company into two distinct 
corporations, controlling different portions of the road, and provid- 
ing that each shall retain “all the powers, rights, and capacities” 
granted by the charter of the original company, does not pass to 
the new companies a right of exemption from legislative control 
of tolls which was reserved to the original company by its charter. 
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3. A statute making such an unreasonable reduction in the 
rates of toll charged by a turnpike company as will prevent it, 
out of its receipts, from maintaining its road in proper condition 
for public use, or from earning any dividend on its stock, is repug- 
nant to the constitutional provision that no person shall be de- 
prived of property without due process of law. 

4. In an action to enjoin a turnpike company from charging 
tolls in excess of the rates fixed by a certain statute, the company 
set out in its answer the average annual recepits and expenses 
for several years prior to the statute, and alleged that its net 
earnings for those years had not allowed dividends greater than 
4 per cent; that the statute in question reduced the rates 50 per 
cent below those before allowed by law; and that such reduction 
would so diminish the income of the company that it could not 
maintain its road, meet ordinary expenses, and earn any dividend 
whatever. Held, that these allegations were sufficient, assuming 
them to be true, to raise the question whether the statute deprived 
the defendant of its property without due process of law. 

5. Where a party to an action in a state court specially claims 
a right under the constitution or laws of the United States, the 
decision of the state court as to the sufficiency of the allegations 
to present such claim is not conclusive upon the Federal supreme 
court. . 

6. A statute reducing the tolls charged by a turnpike company 
below those prescribed by general statute for other turnpike 
companies in the state does not necessarily deny to it the equal 
protection of the laws. The circumstances of each company must 
determine what rates of toll will give it such compensation for the 
use of its property as will be just to it and the public. 

In Error to the Court of Appeals of the State of Kentucky. 


Monongahela Navigation Co. v. United States 
No. 722. (March 27, 1893.) (13 Sup. Ct. Rep. 622.) 


EMINENT Domain — COMPENSATION — CONSTITUTIONAL Law 
— FRANCHISES — VESTED RIGHTS 


Syllabus. 


1. The question as to what is “just compensation” for private 
property taken for public use is a judicial, and not a legislative, 
question; and the provision in the act authorizing the condemna- 
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tion of a lock and dam belonging to the Monongahela Navigation 
Company (25 St. at Large, p. 411), “that in estimating the sum 
to be paid by the United States the franchise of said corporation 
to take tolls shall not be considered or estimated,’’ does not pre- 
clude the court from giving compensation for such franchise. 

2. The only authority which the United States has to condemn 
a lock and dam belonging to a corporation chartered by a state is 
derived from the power to regulate interstate and foreign commerce; 
and such power must always be subject to the obligation imposed 
by the fifth amendment to make “just compensation” for private 
property taken for public use. 

3. The power of congress over waterways connected with the 
great rivers of the country is supreme whenever it chooses to exer- 
cise the same, but before it has acted the legislative power of the 
state within whose borders the stream flows is competent to charter 
a corporation to improve the same, and to give it a franchise to 
collect tolls. A franchise thus granted is a vested right, and if 
congress thereafter, by condemnation, takes such improvements, 
it is bound to make just compensation for the value of the fran- 
chise, as well as for the physical property taken. Bridge Co. 
v. United States, 105 U. 8. 470, distinguished. 

4. The fact that congress possesses supreme power does not 
cause a grant of such a franchise by the state to be a mere license 
which is revoked or annulled when congress, in the subsequent 
exercise of its power, takes possession of the improvement. 

Appeal from and in error to the circuit court of the United States 
for the western district of Pennsylvania. 

Proceedings by the United States to acquire a lock and dam of 
the Monongahela Navigation Company, situated on the Monon- 
gahela river. From the judgment awarding compensation the 
navigation company appeals. Reversed. 


Cotting v. Kansas City Stockyards Co. et al. Higginson v. Same 
(Circuit Court, D. Kansas, First Division. Oct. 28, 1897.) 
Nos. 7427 and 7453. (82 Fed Rep. 850.) 

Syllabus. 
CoMMERCE — LEGISLATIVE REGULATIONS — STOCKYARDS 


1. A stockyard business, located in a large city, at the junction 
of many railroad lines, which furnishes the only proper facilities 
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for the unloading, resting, and feeding of live stock in transit, and 
for the sale of cattle within said city, is affected with a public use, 
so as to be subject to legislative control, and the proper legislative 
body may prescribe a maximum rate of compensation for the care 
and handling of stock thereat. 


INTERSTATE COMMERCE — STOCKYARDS BUSINESS 

2. It is doubtful whether the business of a stockyards company, 
which itself neither buys nor sells live stock, but merely renders 
services to the owners thereof, in yarding, feeding, watering, and 
weighing the animals, constitutes interstate commerce, though a 
large proportion of the animals come to its yards from other states, 
and are therefore themselves subjects of interstate commerce. 
The fact that a particular stockyard extends over the boundary 
line between two states does not make the business there carried 
on interstate commerce. 


SAME — REGULATION BY STATE 

3. Conceding that the business of a stockyards company in 
handling live stock in transit from other states is so intimately 
related to interstate commerce which is transacted in its yards by 
other persons that congress might lawfully prescribe maximum 
charges for yarding, feeding, and caring for stock coming from 
other states, yet this power is not of such an exclusive character 
as to prevent the state from prescribing such rates, in the absence 
of any legislation on the subject by congress. 


CoNSTITUTIONAL LAw— Dur Process AND EQuaL PROTECTION 
— CONFISCATION — FIXING COMPENSATION FOR SERVICES 
RENDERED 


4. In determining whether a state statute prescribing rates of 
charges by a stockyards company is reasonable, or confiscatory, 
so as to amount to a taking without due process of law, or the denial 
of the equal protection of the laws, a prime factor is the valuation 
which shall be placed on the property of the stockyards company 
used in its business of yarding and feeding stock. 


SAME 
5. When a valuation is placed on property, which has become 
affected with a public use, for the purpose of ascertaining whether 
the maximum rate of compensation fixed by law for its use is 
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reasonable or otherwise, the income derived therefrom by the owner 
before it was subjected to legislative control cannot always be 
accepted as a proper test of value, because the charges then made 
may have been excessive and unreasonable. And, when the 
property has been capitalized by issuing stock, neither the market 
value nor the par value of the stock can be accepted in all cases 
a6 4 proper criterion of value, because the stock may not represent 
the money actually invested, and because the property may have 
been capitalized mainly with reference to its income-producing 
capacity, on the assumption that it was ordinary private property, 
which the owner may use as he pleases, without being subject to 
legislative control. On the other hand, the owner is entitled to the 
benefit of any appreciation in value above original cost resulting 
from natural causes, such as improvements made in the vicinity, 
growth of the town, etc. 
Same 

6. A state statute prescribing maximum charges to be made by 
a stockyards company, and which allows an income of 5.3 per 
cent annually on the actual value of the property used for stock- 
yards purposes, or of 4.6 per cent on the capitalized value of the 
property and business, is not confiscatory, though it reduces the 
previous net income nearly 50 per cent. 


DISMISSAL OF BILL 


Temporary INJUNCTION 


7. In a suit to enjoin the enforcement of a state statute pre- 
scribing maximum charges of a given business, on the ground that 
it amounts to an unconstitutional confiscation of property, where 
the questions involved are doubtful, the court, though it decides 
to dismiss the bill, will grant a temporary injunction pending a 
probable appeal; it appearing that the enforcement of the stat- 
ute meantime would produce great harm to the complainant’s 


business. 
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Smyth, Attorney General, et al. v. Ames et al. Same v. Smith 
et al. Same v. Higginson et al 


Nos. 49-51. (March 7, 1898.) (18 Sup. Ct. Rep. 418.) 


FEDERAL JURISDICTION — SUIT AGAINST STATE OFFICERS — Con- 
STITUTIONAL LAw — Dur Process AND EQUAL PROTECTION — 
SraTE REGULATION OF RAILROAD CHARGES 


Syllabus. 


1. A suit against individuals for the purpose of preventing them, 
as officers of a state, from enforcing an unconstitutional statute 
to the injury of plaintiff’s rights, is not a suit against the state, 
within the meaning of the eleventh amendment to the Federal 
constitution. 

2. A railroad corporation is a person, within the meaning of the 
fourteenth amendment, declaring that no state shall deprive any 
person of property without due process of law, nor deny to any 
person within its jurisdiction the equal protection of the law. 

3. A state enactment, or regulations made under authority 
thereof, establishing rates for the transportation of persons or 
property by railroad, that will not admit of the carrier earning 
such compensation as, under all the circumstances, is just to it 
and to the public, would deprive such carrier of its property with- 
out due process of law, and deny to it the equal protection of the 
laws, and would, therefore, be repugnant to the fourteenth amend- 
ment of the Constitution of the United States. 

4. While rates for the transportation of persons and property 
within the limits of a state are primarily for its determination, the 
question whether they are so unreasonably low as to deprive the 
carrier of its property without such compensation as the constitu- 
tion secures, and therefore without due process of law, cannot be 
so conclusively determined by the legislature of the state, or by 
regulations adopted under its authority, that the matter may not 
become the subject of judicial inquiry. 

5. While railroads may not discriminate in their charges against 
the people of any one state, they are not necessarily bound to give 
absolutely the same rates to the people of all the states; for the 
kind and amount of business, the cost thereof, the cost of construc- 
tion and maintenance, are factors which determine largely the 
question of rates, and these vary materially in different states. 

6. When a state undertakes to prescribe maximum rates on 


SMYTH, ATTORNEY GENERAL, ». AMES 329 


local business done by an interstate carrier, it must do so with 
reference exclusively to what is just and reasonable as between the 
carrier and the public in respect of domestic business alone; and 
interstate business cannot be made to bear losses resulting from 
the rates prescribed for local business. 

7. If a railroad company has bonded its property for an amount 
that exceeds its fair value, or if its capitalization is largely fic- 
titious, it may not impose upon the public the burden of increased 
rates, necessary to realize profits on this fictitious capitalization ; 
but the basis of all calculations as to the reasonableness of rates 
must be the fair value of the property used by the company for 
the convenience of the public. In ascertaining this value, the 
original cost of construction, the amount expended in permanent 
improvements, the amount and market value of its bonds and stock, 
the present as compared with the original cost of construction, 
the probable earning capacity of the property under particular rates 
prescribed by statute, and the sum required to meet operating 
expenses, are all matters for consideration, and are to be given 
such weight as may be just and right in each case. 

8. The Nebraska law of April 12, 1893, to regulate railroads, 
classify freights, and fix maximum rates for transportation of 
freights, is void as to the particular rates prescribed, as depriving 
the companies of their property without due process of law, and 
denying them the equal protection of the laws, contrary to the 
fourteenth amendment to the Federal constitution. 

Appeals from the Circuit Court of the United States for the 
District of Nebraska. 
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INDEX 


Accidents, depreciation due to, 164. 
Accounts, Schedule of, National Electric 
Light Assoc., 123, 124. - 
Adams, H. C., definition of commercial 
value, 82. 
depreciation in operating expense, 152. 
method of computing franchise value 
for Detroit, 250. 
valuation for determining reasonable- 
ness of price, 28. 
Alvord, J. W., definition of going value, 
133, 140. 
Ames, Smith, Attorney General, et al. v., 
328. 
Amortization Accounts, N. Y. Public 
Service Commission on, 223. 
Amortization, on capital, accrued, 223. 
capital, 219. 
definition of, 219. 
development expenses, 219. 
franchises and capital, 219. 
general, 223. 
intangible property, 222. 
investment, 220. 
landed capital, 224. 
leases, 219. 
long and short term franchises, 221. 
patents, 224. 
Treasury Decision, 225. 
Apparatus, gas, in generation house, list 
of, 128. 
Appraisal, buildings, 52. 
and condemnation of waterworks, 37. 
of damages to a developed water 
power, 108. 
form for detailed, summary of, 46. 
form for final summary of, 47. 
form of summary for result of rail- 
road, 57. 
form of summary for telephone, 120. 
made on principle of eminent domain, 
40. 
physical property, 3 
of telephone properties, Michigan, 119. 
time taken for, 131. 
Appraisements, appreciations must be 
included in, 16. 
cost of reproduction basis of modern, 
14. 
Appraisers requested to favor parties, 11. 
Appraising ballast, track laying and sur- 
facing, form for, 68. 


333 


bridges, form for, 65. 

buildings, different methods of, 54. 
forms for, 52, 54. 
and structures, form for, 72. + 

cinder pits, form for, 73. 

concrete buildings, method of, 54. 

crossings and signs, form for, 69. 

culverts, form for, 67. 

dock and wharf property, form for, 77. 

draw bridges, form for, 64. 

electric light companies, form of sum- 
mary for, 125. 

electric light plants, form of summary 
for, 125. 

elevators and warehouses, form for, 75. 

engine houses and turntables, form 
LOL Woe 

fencing and cattle guards, form for, 68. 

freight train cars, form for, 79. 

frogs, switches, and railroad crossings, 
form for, 66. 

fuel stations, form for, 75. 

full section of railroad, form for, 81 

gas property, 127. 

form of summary for, 127. 

general material; blank form, form 
for, 80. 

general office buildings and fixtures, 
form for, 72. 

grading, form for, 63. 

interlocking plants, form for, 70. 

locomotives, form for, 79. 

miscellaneous material, form for, 80. 

miscellaneous structures, form for, 78. 

must include all appreciations, 16. 

ore docks, form for, 76. 

passenger train cars, form for, 79. 

pile bridges and timber trestles, form 
for, 65. 

platforms, walks, paving and curb, 
form for, 69. 

rails and mileage, form for, 67. 

railings, form for, 85. 

roadway tools, form for, 68. 

shop machinery and tools, form for, 74. 

signal apparatus, form for, 70. 

station building and fixtures, form 
LOIN dole 

stockyards — track and stock scales, 
form for, 78. 

stores; supplies and material in stock, 
form for, 82. 
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Appraising street railways, form for, 85. 
telegraph and telephone lines, form 
fOT es 
ties, form for, 67. 
track fastenings and other material, 
form for, 66. 
tunnels, form for, 63. 
water stations, form for, 74. 
Appreciation, factory sites, 235. 
handling of, 51. 
in value of real estate, discussion, 50. 
of land values, 48. 
of land values, Interstate Commerce 
Commission, 235. 
sometimes equals depreciation, 191. 
should be treated like income, 51. 
Appreciations must be included 
appraisements, 16. 
Architecture, included in engineering, 
18. 


in 


Ballast, track laying and surfacing, form 
for appraising, 68, 

Betterments chargeable to capital ac- 
count, 161. 

Beverly Gas Case, statement of Massa- 
chusetts Gas and Electric Commis- 
sion, 253. 

Bibliography, 330. 

Boilers, form for field inventory, 96. 

Bonds issued for physical property, 13. 

should not exceed amount on which 
earnings will pay interest, 262. 
watered, 1. 

Boston sliding scale, 252. 

Bridges, form for appraising, 65. 

Brokerage, 18. 

and discount, 18. 

Bryan, W. H., definition of going value, 
141. 

Buffalo property, valuation of, B. J. 
Arnold, 4. 

Buildings, appraisal of, 52. 

concrete, method of appraising, 54. 

different methods of appraising, 54. 

form for preliminary statement, 54. 

form for summary of appraisal, 55. 

forms for appraising, 52, 54. 

life of, 205. 

measurement of, for calculating value, 
54. 

on Pacific Coast, corrugated iron, 54. 

and structures, form for appraising, 
Was 

U. S. government, 
lowance on, 204. 

Burdett, E. W., on capitalization, 257. 


depreciation al- 


Capital account, betterments charge- 
able to, 161. 
Capital, amortization of, 219. 
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amortization on accrued, 223. 
cost of new article formerly added to, 
ee 
new, additions to be made from, not 
from surplus, 252. 
returned as dividends, 222. 
Capitalization, court opinions, 256. 
E. W. Burdett on, 254. 
of franchises not allowed, 261. 
must represent actual value only, 252. 
not determined on basis of net earn- 
ings, 262. 
over, 1. 
should bear direct relation to value, 
262. 
should represent original cost, 12. 
Capitalize, not allowed to over, 10. 
Capitalized, discount cannot be, 20. 
Capitalizing costs of a going concern, 


legal, 252. 
Charges, development, and service value, 
35. 


development, small in comparison to 
physical property, 81. 
overhead, 17. 
engineering and supervision treated 
as, 17. 
M. E. Cooley, Milwaukee, 22. 
in Milwaukee, 21. 
on N. Y. Subway equipment, 21. 
on Oregon railways, 21. 
on valuation of Michigan railways. 
22. 
Checking, class of men for listing and, 
42. 
Chicago, depreciation on railways in, 193. 
divides surplus earnings with com- 
pany, 252. 
railway property maintained at 85 per 
cent of new value, 148. 
Traction System, renewals, 207-218. 
Cinder pits, form for appraising, 73. 
City of Knoxville ». Knoxville Water 
Co., 281. 

City of National City, San Diego Land 
and Title Co. v., 322. 

Class of men for listing and checking, 42. 

Classes of property divided for listing, 
4l. 

Classification, forms for, 43. 

of inventory left to office force, 41. 

of parts to make hydroelectric plant, 

110. 
Combinations based on earning value, 13. 
Commercial value, H. C. Adams’ defi- 
nition of, 82. 
Commissary Department, 
in far west, 116. 
Commissions, Public Utilities, 2. 
Common carriers must show deprecia- 
tion, 155. 


importance 


INDEX 


Compensation, rate of, fixed by law, 8. 

Compound interest tables, 177, 184. 

Concrete buildings, method of apprais- 
ing, 54. 

Condemnation and appraisal of water- 
works, 37. 

Condition per cent, formula for, 176. 
tables, 185, 189. 

Connections, house, to be valued, 42. 
house, not owned by Company valu- 

ing, 116. 
to houses, not owned by Company, 30. 
Consolidated Gas Case, prices at date of 
appraisal used, 14. 
rate of return, 252. 
reference to franchise in, 241. 
Consolidated Gas Co., W. R. Wilcox. »., 
264. 
Construction cost is legal evidence, 40. 
Construction, in hands of general con- 
tractor, 17. 
interest added during, 39. 
insurance during, 18. 
interest during, 18. 
Contingencies, 18. 
Contractor, general, heavy construc- 
tion in hands of, 17. 
Contractor’s profit, 34. 
Cooley, M. E., elements of deprecia- 
tion, 163. 
overhead charges in Milwaukee, 22. 
in valuation of Michigan railways, 
22. 

Corporation owes existence to state, 10. 

Corporations, remedy for relieving, 11. 
may show depreciation as deduction 

from income, 155. 
result of combinations, 13. 
Corrugated iron buildings on Pacific 
Coast, 54. 

Cost, bears on reasonableness of rates, 38. 
of construction, legal evidence, 40. 
of new article formerly added to 

capital, 13. 
of property, original, 12. 
original, cannot control, 29. 
reasonable return on, 13. 
represented by capitalization, 12. 
surplus earnings devoted to main- 
taining, 151, 
of valuation, 131. 
Cost of reproduction important in deter- 
mining good-will value, 137. 
must be considered in a way hu- 
manely possible, 16. 
new, basis of modern appraisements, 
14. 
Cost to reproduce, fair value in excess 
of, 30. 
new property, 4, 33. 
not conclusive, 40. 


30D 
one way of ascertaining present 
value, 23. 
request value not exceed, 40. 
Cotting ». Kansas City Stockyards 
Cor, 325. 


Court decisions, 264, 328. 
on earning value, 139. 
on going concern value, 139. 
on good will, 139. 
on telephone valuations, 121. 
Court opinions, on capitalization, 256. 
on railroad valuation, 82. 
Court references to franchise, 240. 
Covington & L. Turnpike Co. »v. San- 
ford et al., 323. S 
Cravens, W., depreciation for given ser- 
vice, table, 202. 
depreciation on railways, table, 201. 
Crossings and signs, form for apprais- 
ing, 69. 
Culverts, form for appraising, 67. 


Damage, legislature not competent to 
prescribe rule for, 39. 
Damage to water power, diversion of 
flow, 108. 
points determined, 109. 
produces a varying amount of power, 
108. 
Damages to developed water power, 
appraisal of, 108. 
to waterworks, for property taken, 
37. 
for severance, 38. 
Decrepitude, depreciation due to age, 
called, 147, 155. 
Deferred maintenance, chargeable to 
operating expense, 161. 
definition of, 148, 161. 
depreciation due to neglect of repairs, 
147. 
estimate of, must be made at time of 
appraisal, 161. 
Delano, F. A., says there is no deprecia- 
tion on railroads, 152. 
Depreciation, 1. 
account, municipal 
have, 151. 
accounts, for railroads, 154. 
on buildings, U. S. Government allow- 
ance, 204. 
charged in factories in good years 
only, 162. 
classification, 168. 
common carriers must show, 155. 
conceptual starting plant reduced 
bys 7: 
corporations may show, as deduction 
from income, 155. 
for current year not influenced by 
past practice, 154. 


plants seldom 
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Depreciation defined, 147. 


definition of terms and classes, 155. 

difficulty of separating from wear 
and tear, 151. 

does not affect machine tools, 163. 

due to accidents, 164. 

due to development, called obsoles- 
cence, 147. 

due to growth, called inadequacy or 
supersession, 147. 

due to inadequacy, 164. 

due to neglect of repairs, called de- 
ferred maintenance, 147. 

due to obsolescence, 164. 

due to old age, called decrepitude, 
147. 

due to wear and tear, 163. 

due to wear and tear, so named, 147. 

on electric light plant, 169. 

elements of, 163. 

of factories, 151. 
dependent on earnings, 193. 

fifty per cent method, 159. 

forms of, 35. 

formulas for, 176. 

fund, borrowing from, 226. 
credited to surplus, 226. 
deposited in bank, 226. 
invested in securities, 226. 
receiver of Third Avenue Railroad 

declines to provide, 162. 
or reserves, rulings on, by Wisconsin 
Commission, 227, 228. 

funds, classification of, 226. 

on gas plant, 170. 

handling of, 51. 

horse, good example of, 148. 

on large railway, 199. 

lives of structures, 169. 

method of calculating, 168. 

method of diminishing values, 170. 

Three-cent Fare Case, Milwaukee, 198. 

note on, from Knoxville Water Co. 
Decision, 148. 

not properly treated in past, 148. 

operating expense, 152. 

operating expense, chargeable with, 
161. 

on power plant, 169. 

public service corporations must show 
accounts of, 155. 

question of value, 153. 

for railroads, Delano says there is 
no, 152. 

of railroads, 162. 

on railroads and accrued liability, 
chargeable to income, 152. 

of railroads divided into three classes, 
152: 

of railways and lighting plants in 
Great Britain, rules for, 165. 


INDEX 


on railways in Chicago, 193. 
on railways, table, 201. 
if rate proves too large it can be 
decreased, 153. 
rates, 194, 198. . 
rates for given service, table, 202. 
rates of, 190. 
rates of, matter of opinion, 148. 
rates on municipal plants, Massa- 
chusetts, 192. 
repairs balance, 151. 
reserves, court decisions and opin- 
ions, 231. 
discussion, 229. 
London County Council »v. H. 
Edwards, 232. 
rules in Great Britain, basis of allow- 
ance, 165. 
cables, 166. 
cost of renewals, 165. 
cars and rolling stock, 167. 
general, 167. 
overhead equipment, 167. 
periodical adjustment, 166. 
permanent way life, 165. 
plant and machinery, 165. 
rulings on, by State Railway of Ne- 
braska, 228. 
sinking fund method, 171. 
somewhat equals appreciation, 191. 
straight line method, 170. 
tables of diminishing values, 172, 175. 
telephone plant, 170. 
table, 203. 
telephone property, 119. 
telephone wires, table, 202. 
track and rails, 191. 
Treasury Decision on, 149. 
treated like expense, 51. 
Wisconsin gives average life of plants, 
193. 
Wisconsin method, condition per cent, 
192. 


Detailed summary of appraisal, form 


for, 46. 


Detroit, method of computing franchise 


value, 250. 


Development, charges, and service value, 


S55. 
small in comparison to physical pro- 
perty, 31. 


Development, expense, 5, 25. 


expenses, amortization of, 219. 


Discount, bond, Public Service Com- 


missions say must not be charged 
to construction, 19. 

and brokerage, 18. 

cannot be capitalized, 20. 

on stocks, indefensible, 20. 


Distribution System, gas, 128. 


form for valuation of, 118. 
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Distribution System for waterworks, life, 
204. 


waterworks, form for valuation of, 118. 
Dividends, capital returned as, 222. 
Dock and wharf property, form for ap- 

praising, 77. 
Draw bridges, form for appraising, 64. 


Earnings, depreciation of factories de- 

pendent on, 193. 

fair proportion chargeable to property, 
29. : 

not proper basis for determining 
capitalization, 262. 

surplus, Chicago divides, 252. 

surplus, devoted to original cost, 151. 


Earning value, closely allied to going 


value, 135. 
combinations based on, 13. 
court decisions and other references, 
139. 
in Madison Gas Case, showing table, 
137. 
Elden, Lord, definition of good will, 133. 
Electric light companies, form of sum- 
mzcy for appraising, 125. - 
Hlectric light plant, depreciation on, 169. 
life of, 205. 
valuing, 122. 
form of summary for appraising, 125. 
ramicipal, rates on, Massachusetts, 192. 
Electric railways, life of, 205. 
Elements of depreciation, 163. 
Elevators and warehouses, form for 
appraising, 75. 
Emergency items, 18. 
Eminent domain, appraisal made on 
principle of, 40. 
valuations determined under princi- 
ples of, 28. 
Engine houses and turntables, form for 
appraising, 73. 
Engineering, includes architecture and 
supervision, 18. 
an overhead charge, 17. 
English syndicate method of determin- 
ing value of good will, 133. 
Equipment, list of power plant, 95-106. 
of power plant, life, 204 
of telephone, life, 206. 
Estimate of deferred maintenance must 
be made at time of appraisal, 161. 
Expense, development, 25. 
legal, 18. 
organization, 18. 


Factories, charge depreciation in good 
years only, 162. 
dependent on earnings, depreciation 
of, 193. 
depreciation on, 151. 


difficulty of separating depreciation 
from wear and tear, 151. 
divided, for inventory, 42. 
Factory property, inventoried by shop 
force, 132. 
form of summary for valuing, 130. 
valuing, 129. 
Factory sites, appreciation of, 235. 
value of, 49. 
Factory, valuation of, 28. 
Fair value, excess of cost to reproduce, 
20. 
Fencing and cattle guards, form for 
appraising, 68. 
Field inventory, of boilers, form for, 96. 
of turbines, form for, 114. 
Final suramary of appraisal, form for, 
47. 
Floy, H., rates of depreciation, 194-198. 
Ford’s list of tangible and intangible 
property, 89-94. 
Form, for detailed summary of appraisal, 
46. 
of power station equipment, 105. 
for final summary of appraisal, 47. 
for field inventory of boilers, 96. 
of boiler feed and auxiliaries, 97. 
of engines, 98. 
of generators and motors, 99. 
of hydroelectric plant, 114. 
of miscellaneous electrical apparatus, 
103. 
of power plant, miscellaneous, 104. 
of transformers, 102. 
of storage battery, 101. 
of switchboards, 100. 
for preliminary building statement, 54. 
for summarizing valuation of power 
plant, 106. 
value of hydroelectric plant, 111. 
for summary of building appraisals, 55. 
for use in appraising ballast, track 
laying and surfacing, 68. 
bridges, 65. 
buildings and structures, 72. 
cinder pits, 73. 
crossings and signs, 69. 
culverts, 67. 
dock and wharf property, 77. 
draw bridges, 64. 
elevators and warehouses, 75. 
engine houses and turntables, 73. 
fencing and cattle guards, 68. 
freight train cars, 79. 
frogs, switches and railroad crossings, 
66. 
fuel stations, 75. 
fuel section of railroad, 81. 
general material; blank form, 80. 
grading, 63. 
interlocking plants, 70. 
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Form, for locomotives, 79. discussion, 244. 

miscellaneous material, 80. has no value in Wisconsin unless 

miscellaneous structures, 78. paid for, 31. 

office buildings and fixtures, 72. indeterminate, 3, 239. 

ore docks, 76. gives right to purchase, 240. 

passenger train cars, 79. or license, 25. 

pile bridges and timber trestles, 65. limited term, accompanied by con- 

platforms, walks, paving and curb, ditions, 239. 
69. objections to perpetual, 238. 

rails and mileage, 67. owner of, entitled to charge reason- 

roadway tools, 68. able rates, 40. 

shop machinery and tools, 74. perpetual, 237. 

signal apparatus, 70. provisions to purchase property under, 

station buildings and fixtures, 71. 23. 

stores, supplies and material in reference to, in Consolidated Gas 
stock, 82. Case, 241. 

stockyards track and stock scales, in law, creating Public Service Com- 
78. missions in N. Y., 241. 

street railways, 85. in Smith v. Ames, 244. 

telegraph and telephone lines, 71. by Wisconsin Railroad Commission 

ties, 67. in Antigo Water Case, 241. 

track fastenings and other material, Judge Savage, Brunswick Water Case, 
66. 236. 

tunnels, 63. Waterville Case, 236. 

water stations, 74. Supreme Court on, 236. 

for valuation of gas mains, 118. tax, method of calculating, decision of 

of waterworks mains, 118. court on, 247. 

for waterworks pumps, summary, method of computing in Third Ave. 
7s Railroad Case, 248. 

Form of summary, for result of railroad rat Nfs Nog Pee 


appraisal, 57. 
for telephone appraisals, 120. 
for appraising electric light companies, 
125. 
for appraising gas property, 127. 
for valuing factory property, 130. 
for valuing waterworks property, 115. 


Forms for appraisal of real estate, 52. 


for appraising buildings, 54. 
land, right of way and real estate, 53. 


treatment of in Oregon, 240. , 
value, method of computing for 
Detroit, 250. 
Chicago method of computing, 248, 
249. 
depends on net earning power, 40. 
Franchises, 1, 5. 
capitalization of, not allowed, 261. 
effect value of plant, 38. 
long and short term, amortization 


power-plant equipment 96, 106. of, 221. 
for classification, 43. rights and privileges, compensation 
of depreciation, 35. for, 40. 


for railroad appraisals, 61. 
for railroad appraisals, revised, 61. 
for tabulating result, 44. 


Formula for calculating present worth, 


176. 
for depreciation, 176. 
Franchise, advantage of perpetual, 238. 
amortization of, 219. 
amortization of long and short term, 
221, 
and capital, amortization of, 219. 
capitalized, 240. 
change of opinion of Supreme Court 
in regard to, 245. 
court references to, 240. 
definition, 236. 
Brunswick Water case, 237. 
disadvantage of short term, 238. 


stock issued for, 13. 

Freight train cars, form for appraising, 
79. 

Frogs, switches, and railroad crossings, 
form for appraising, 66. 

Fuel stations, form for appraising, 75. 

Full section of railroad, form for ap- 
praising, 81. 

Fund, borrowing from depreciation, 226. 
credited to surplus depreciation, 226. 
deposited in bank, depreciation, 226. 
invested in securities, depreciation, 

226. 
Receiver of Third Ave. Railroad de- 
clines to provide depreciation, 162. 
or reserves, rulings on depreciation, 
by Wisconsin Commission, 227, 228. 
Funds, classification of depreciation, 226. 
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Gas, apparatus in distribution system, 
128. 
apparatus in generation house, 128. 
distribution system, 128. 
mains, form for valuation of, 118. 
plant, depreciation on, 170. 
life of, 206. 
property, form of summary for ap- 
praising, 127. 
valuing, 126. 
General material, blank form, form for 
appraising, 80. 
General office buildings and fixtures, 
form for appraising, 72. 
Gillette, valuation of railroads in State 
of Washington, 13. 
Going concern, allowance for, 40. 
definition, 135. 
Prof. Mead’s definition, 143. 
Judge Savage on, 134. 
Wisconsin Railroad Commission; al- 
lows reasonable expenditure for, 134. 
Kiersted on, 145. 
value, 26, 133, 185, 139, 143, 145. 
court decisions, 139. 
legal to capitalize, 252. 
may be legally capitalized, 31. 
Justice Moody’s opinion, 133. 
included in reproduction value, 14. 
Going value, J. W. Alvord’s definition of, 
133, 140. 
W. H. Bryan’s definition of, 141. 
closely allied to earning value, 135. 
definition of, 135. 
evidence in Madison Gas Case, 135. 
Kansas City Waterworks Case, 134. 
may be negative, 142. 
waterworks, 134. 
Good will, 5. 
allowance for, where public utility 
is a monopoly, not applicable, 134. 
court decisions and references, 139. 
definition of, 135. 
definition by Lord Elden, 133. 
English syndicate method of deter- 
mining value, 133. 
has no value in 
paid for, 31. 
may be legally capitalized, 31. 
not to be considered if system is 
exclusive, 40. 
in Omaha Waterworks Case, 142. 
of successful newspaper, 144. 
value, 26. 
cost of reproduction important in 
determining, 137. 
Grading, form for appraising, 63. 
Guarantee against competition, 252. 


Wisconsin unless 


Horse, good example of depreciation, 
148. 
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House connections, not owned by com- 
pany, 30. 
not owned by company, valuing, 
116. 


to be valued, 42. 
Hydroelectric plant, 
parts, 110. 
form for field inventory, 114. 
dimensions and quantities needed to 
appraise property, 112, 113. 
Hydroelectric property, valuing, 109. 


classification of 


Inadequacy, 157. 

depreciation due to, 164. 

depreciation due to growth, 147. 
Incidentals, percentage added for, 34. 
Income, capitalized with reference to, 


Indeterminate franchise, 3, 239. 
Information required for valuation of 
street railway property, 85-88. 
Instructions by Judge Savage, in case of 

City of Waterville et al., 40. 
Treasury Decision for charging ap- 
preciation on real estate, 49. 
for valuation by Judge Savage, 37. 
Insurance during construction, 18. 
Intangible property, amortization of, 
222. 
street railway, 89, 94. 
Intangible value, 9, 24. 
Interest, during construction, 18. 
during construction, added, 39. 
Interlocking plants, form for appraising, 
Interstate Commerce Commission, on 
appreciation of land values, 235. 
Inventories, by owners, 131. 
Inventory, classification left to office 
force, 41. 
factories divided for, 42. 
itemized, 33. 
on letter-size sheets, 41. 
Investment, amortization of, 220. 
Tron, corrugated, buildings, on Pacific 
Coast, 54. 


Jackson, W. B., depreciation reserves, 
230. 


Kansas City, National Waterworks Co. 
v., 293. 
Stock Yards Co., Cotting v., 325. 
Waterworks Case, going value, 134. 
Kenebec Water case, instructions, 317. 
Kiersted, on going concern, 145. 
Knoxville Water Case, opinion of court 
on capitalization, 256, 258. 
Knoxville Water Co., City of Knoxville v., 
281. 
decision, note on depreciation, 148. 
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Land values, appreciation, 48. 
Queensboro Gas Case, 50. 
Landed capital, amortization of, 224. 
Leases, amortization of, 219. 
Legal expense, 18. 
Legal evidence, cost of construction is, 
40. 
Legislature not competent to prescribe 
rule for damage, 39. 
License or franchise, 25. 
Life of buildings, 205, 
distribution system for waterworks, 204. 
electric light and railways, 205. 
gas plants, 206. 
items of physical plant, 204. 
power plant equipment, 204. 
telephone equipment, 206. 
waterworks, 204. 
useful limits, table, 207. 
Lighting plants in Great Britain, rules for 
depreciation of, 165. 

List of power plant equipment, 95. 
Listing and checking, class of men for, 42. 
classes of property divided for, 41. 

Locomotives, form for appraising, 79. 

London Co. Council v. H. Edwards, 
depreciation reserves, 232. 

Long Island Water Company, reference, 
246. 

Lurton, Judge, good will in Omaha 
Waterworks Case, 142. 


Machine tools not effected by depre- 
ciation, 163. 

Madison Gas Case, evidence on going 
value, 135. 

table showing earning value, 137. 

Maintenance, deferred, chargeable to 
operating expense, 161. 

Mains, waterworks, form for valuation 


of, 118. 

Maltbie, Commissioner, discussion on 
appreciation of value of real estate, 
50. 


Manufacturing property, valuing, 129. 
Market prices, on date of appraisal, to 
be used, 39. 
Marshall, Chief Justice, right to tax, 251. 
Marwick, Mitchell & Co., rates of de- 
preciation on large railway, 199. 
Massachusetts Gas and Electric Light 
Commission in Beverly Gas Case, 
215. 

Material, new, must be of same kind, 34. 

Mead, Prof., definition of going concern, 
143. 

Measurement of buildings, for calcu- 
lating value, 54. 

Metcalf, classification of depreciation, 
168. 

table, useful life of waterworks, 207. 
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Michigan appraisal of telephone prop- 
erties, 119. 
Michigan railways, overhead 
in valuation of, 22. 
Milwaukee Three-cent Fare Case, rates 
of depreciation, 198. 
overhead charges in, 22. 
rates of overhead charges in, 21. 
Miscelianeous material, form for ap- 
praising, 80. 
structures, form for appraising, 78. 
Monongahela Co. ». United States, 
reference, 245. 
Monongahela Navigation Co. v. United 
States, 324. 
Montgomery Co. v. Schuylkill Bridge 
Co., 246, 321. 
Moody, Justice, going concern value, 133. 
Municipal Plant, seldom has deprecia- 
tion account, 151. 


charges 


National Electric Light Association, 
schedule of accounts, 123, 124. 
National Waterworks Co. ». Kansas 

City, 293. 
New York, figures raised to cover stock 
and bonds, 13. 
Public Service Commission on amor- 
tization accounts, 223. 
subway equipment, overhead charges 
Onve ls ° 


Obsolescence, 156. 
depreciation due to, 164. 
development, 147. 
effects textile machinery as a whole, 
163. 
Omaha Waterworks Case, Judge Lurton 
on good will in, 142. 
Operating expense, chargeable with de- 
preciation, 161. 
depreciation in, 152. 
Opinion of Judge Savage, 14. 
Opinions of courts on railroad valuation, 
82. 
Oregon railways, overhead charges, 21. 
Oregon, treatment of franchise, 240. 
Organization, 18. 
Organization expense, 18. 
Ore docks, form for appraising, 76. 
Original cost, cannot control, 29. 
of property, 12. 
Overcharge to customers, represented 
by value accruing to stock issued 
as bonus, 255. 
Overhead charges, 17. 
Milwaukee, 22. 
engineering and supervision as, 17. 
on New York Subway equipment, 21. 
on Oregon Railways, 21. 
percentage added for, 34. 
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Overhead rates, in Milwaukee, 21. 
supervision treated as, 17. 
in valuation of Michigan Railways, 22. 


Passenger train cars, form for apprais- 
ing, 79. : 
Patents, amortization of, 224. 
Treasury Decision on, 225. 
Percentage, added for contractor’s profit, 
34. 
incidentals, 34. 
overhead charges, 34. 
underestimating, 19. 
Physical property, bonds issued for, 13. 
Pile bridges and timber trestles, form 
for appraising, 65. 
Pipe for gas, excavation at street corners 
to determine size and condition, 126. 
Physical plant, life of items of, 204. 
Physical property, development charges 
small in comparison to, 31. 
Plant, life of electric light, 205. 
Plants, form of summary for appraising 
electric light, 125. 
Platforms, walks, paving, and curb, 
form for appraising, 69. 
Power plant, depreciation on, 169. 
equipment, life, 204. 
list, 95. 
valuation, 95. 
Power station equipment, form for de- 
tailed summary of, 105. 
Property, cost to reproduce new, 4, 33. 
development charges small in compari- 
son to physical, 31. 
Ford’s list of tangible and intangible, 
89, 94. 
form of summary for appraising gas, 
127. 
original cost of, 12. 
Present value, ascertained from cost 
to reproduce, 23. 
demanded by courts for sale to 
municipality, 24. 
if greater than original cost, owners 
entitled to increase, 38. 
may be wearing value, appreciation 
added, 24. 
worth at time of appraisal, 24. 
Prices, worth, formula for calculating, 
176. 
Price, average, for term of building, 
proper, 15. 
determining reasonableness, 28. 
Prices, at date of appraisal used in 
Consolidated Gas Case, 14. 
apply average to inventory, 33. 
depend on judgement of appraiser, 
14. 
market, on date of appraisal used, 39. 
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for original plant too high, 1. 
used, those within period necessary 
for construction, 15. 
Profit, contractor’s, 34. 
Profits, due to special knowledge of 
proprietors, 8. 
expected by promoters, 1. 
Property, classes of, divided for listing, 
41. 
physical, appraisal, 3. 
worn out, 2. 
Public, entitled to demand that no more 
be exacted than services are worth, 
84. 
not entitled to demand more than ser- 
vices reasonably worth, 15. 
Public Service Commission, New York, 
260. 
Commissions, municipal, 260. 
state, 259. 
powers, 260. 
say bond discount not to be charged 
to construction, 19. 
corporation must show depreciation 
accounts, 155. 
Public Utilities Commissions, 2. 
control of, 259. 
subject to regulation by Supreme 
Court, 10. 
Pumps, waterworks, form for valuing, 
LAG: 
Purposes of Valuation, 27. 


Queensboro Gas Case, land values, 50. 


Railroad appraisal, form for summary 
of result, 57. 
appraisals, forms for, 61. 
depreciation divided into three classes, 
152, 191. 
terminal, value, 49. 
valuation, 56. 
opinions of courts, 82. 
value of, more than that of its several 
parts, 82, 
Railroads, appraisal of, 
61. 
and accrued liability, chargeable to 
income, depreciation on, 152. 
F. A. Delano says there is no depre- 
ciation on, 152. 
depreciation accounts, 154. 
depreciation of, 162, 191. 
depreciation sometimes equals ap- 
preciation, 191. 
divided into three classes, deprecia- 
tion of, 152. 
in State of Washington, valuation, 13. 
Rails and mileage, form for appraising, 67. 


revised forms, 


# | Railway, depreciation on large, 199. 


form for appraising, 85. 


342 


Railways, Chicago, depreciation on, 193; 
maintained at 85%, of new value, 148 
depreciation on, table, 201. 
in Great Britain, rules for deprecia- 

tion of, 165. 
life of electric, 205. 
Oregon, overhead charges, 21. 
street, valuation, 84. 
Rail wear, depends on wheel move- 
ments, 192. 
Rate of compensation fixed by law, 8. 
Rate of return, Consolidated Gas Case, 
252. 
Rates, basis of reasonable, fair value of 
property, 38. 
value of property, 83. 
depreciation, 190. 
depreciation, matter of opinion, 148. 
municipal plants, depreciation, 192. 
effected by actual cost, 38. 
of overhead charges, Milwaukee, 21. 
reasonableness of, depend upon fair 
value of property, 15. 
determined by preponderence of evi- 
dence, 39. 
relates to both owner and customer, 
38. 
reasonable, owner of franchise can 
only charge, 40. 
to capitalize difference in value, in 
appraising water power, 108. 

Real estate, appreciation, 48. 
appreciation in value of, 50. 
belonging to factory, value, 48. 
forms for appraising, 53, 
forms for use in appraisal of, 52. 
instructions by Treasury Decision for 

charging appreciation on, 49. 
valuation, 45. 
value of, for other purposes, 60. 
‘“Reasonable’”’ depends on circum- 
stances, 38. 
Reasonableness of Rates determined by 
preponderence of evidence, 39. 
relates to both owner and customer, 38. 
Receiverships found necessary, 2. 
Regulation, by Supreme Court, public 
utilities subject to, 10. 
Remedy for relieving corporations, 11. 
Renewals in Chicago Traction System, 
207-218. 
Reorganizations continued, 2. 
Replacement, cost of, not applicable to 
property, 12. 
Reproduction, new, must be in same 
form, 11. 
Cost, important in determining good 
will value, 137. 
must be considered in a way humanly 
possible, 16. 
new, 4. 
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basis of modern appraisements, 14. 
not conclusive, 40. 
Reserves, court decisions and opinions, 
depreciation, 231. 
Return allowed on original cost, 13. 


Right-of-way, forms for appraising, 
53. 

Riggs, Valuation of public utilities 
property, 11. 

Roads and trails, expense of, in West, 
109. 


Roadway tools, form for appraising, 68. 
Royes, depreciation is accrued liability 
chargeable against income, 152. 


Salvage, value, 22. 
definition, 35. 
greater than that of junk, 23. 
San Diego Land & Title Co. v. City of 
National City, 322. 
San Diego Land & Town Co. v. City of 
National City, 82. 
Sanford et al., Covington & L. Turn- 
pike Co. v., 323. 
Savage, Judge, on franchise, Brunswick 
Water Case, 236. 
on franchise, Waterville Case, 236. 
on going concern, 134. 
instructions by, for city of Water- 
ville, 40. 4 
instructions given for valuation, 37. 
opinion, 14. 
Schuylkill Bridge Co., Montgomery Co. 
Q., oul. 
Scrap value, 22. 
covered by change in rate of deprecia- 
tion, 34. 
determined as fair market value, 34. 
same as for junk, 23. 
Securities ; new issues of, allowed, 2. 
Service value, 23. 
and development charges, 35. 
original, 35. 
remaining, 23. 
Shop force, factory property inventoried 
by, 32% 
machinery and tools, form for ap- 
praising, 74. 
Signal apparatus, form for appraising, 70. 
Sinking fund, formula for calculating, 
176. 
method coming more into use, 190. 
Smith v. Ames, court opinion on capi- 
talization, reference, 256. 
reference to franchise, 244. 
Smith, Atty.-Gen., et al. v. Ames, 328. 
State Railway Commission of Nebraska, 
rulings as to depreciation reserves, 
228. 
Station building and fixtures, form for 
appraising, 71. 
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Stock issued for franchises, 18. 
in New York, figures raised to cover, 
with bonds, 13. 
watered, 1. 
Stocks, capitalizing discount is inde- 
fensible, 20. 
Stockwell, H. G., depreciation reserves, 
229. 

Stockyards, track, and _ stock 
form for appraising, 78. 
Stone & Webster, depreciation on Chi- 

cago railways, 193. 
Stores, supplies and material in stock, 
form for appraising, 82. 
Street railways, form for appraising, 85. 
valuation, 84. 
Substations and transmission line, 11. 
Subway equipment, N. Y., overhead 
charges, 21. 
Summary of appraisal, form for de- 
tailed, 46. 
Supersession, 157. 
depreciation due to growth, 147. 
Supervision, included in engineering, 18. 
an overhead charge, 17. 
Supreme Court, change of opinion in 
regard to franchise, 245. 
on franchise, 236. 
Surfacing, form for appraising, 68. 
Surplus earnings, Chicago divides with 
company, 252. 
devoted to maintaining original cost, 
151. 
Surplus, reinvestment, 255. 


scales, 


Tangible property, of street railway, 
89, 94. 
Tax, method of calculating, decision of 
court on franchise, 247. 
computing in Third Ave. Railroad 
Case, 248. 
in N. Y. franchise, 38. 
right to, 251. 
Taxes, during construction, 18. 
Telegraph and telephone lines, form for 
appraising, 71. 
Telephone appraisal, form of summary, 
120. 
equipment, life of, 206. 
plant, depreciation on, 170. 
depreciation on, table, 203. 
properties, Michigan appraisal, 119. 
property, depreciation, 119. 
valuation, 119. 
. valuations, court decisions, 121. 
wires, depreciation, table, 202. 
Textile machinery affected as a whole by 
obsolesence, 163, 
Three-cent Fare Case, depreciation, 198. 
Ties, form for appraising, 67. 
Title in fee, note, 52. 
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Track fastenings and other material, 


form for appraising, 66. 
laying, form for appraising, 68. 
and rails, depreciation of, 191. 
Treasury Decisions on amortization of 
patents, 225. 
for charging appreciation on real estate, 
49. 
on depreciation, 149. 
Tunnels, form for appraising, 63. 
Turbines, form for field inventory, 114. 


Underestimating, percentage added, 19. 

U. S. Government allowance for depre- 
ciation, 204. 

United States, Monongahela Naviga- 
tion Co. v., 324. 

Utilities, regulated in Wisconsin on basis 
of physical value, 31. 


Valuation, an appraisal at some set 
date, 150. 
cost, 131. 
for determining reasonableness in 
price, 28. 


of factory, 28. 

kind wanted, 131. 

limited to like plant, 40. 

Michigan railways, overhead charges 
on, 22. 

and original cost of railroads in State 
of Washington, 13. 

permanence, 36. 

of plant affected by franchises, 38. 

physical, opinion of railroad writers, 29. 

of Buffalo property, 4. 

of power plant, 95, 106. 

of public utilities property, 11. 

purposes, 27. 

railroad, opinions of courts, 82. 

of railroads, 56. 

Railroad Age Gazette on capitalization, 

PAY 

in State of Washington, 13. 

for rates, 12. 

of real estate, 45. 

of street railway property, informa- 
tion required, 85-88. 

of street railways, 84. 

for taxes, 12. 

of telephone property, 119. 

of waterworks, 115. 
mains, form for 118. 

Valuations determined under principles 
of eminent domain, 38. 

Value, accruing to stock, issued for bonus, 
represents overcharge to customers, 
255. 

assessed, value to seller, 40. 
capitalization should bear direct re- 
lation to, 262. 
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Value, Chicago railway property main- 


tained at 85 per cent of new, 148. 
commercial, 7. 
commercial, definition, 82. 
definition, 6, 7. 
depreciation a question of, 153. 
determined by productiveness, 8. 
not determined by cost of construc- 
tion, 9. 
development charges and services, 35. 
earning, 7. 
earning, combination is based on, 13. 
court decisions and references, 139. 
table in Madison Gas Case, showing, 
137: 
one element of, cost to customers of 
serving themselves, 39. 
enhanced by structure in use, 38. 
of factory site, 49. 
fair, basis of reasonableness of rates, 
15, 38. 
in excess of cost of reproduction, 
30. 
physical, 2. 
of franchise depends on net earning 
power, 40. 
going, 133-135, 139-142. 
definition of, 133, 140, 141. 
negative, 142. 
going concern, 26, 133-135, 139, 143, 
145. 
court decisions and references, 139. 
legally capitalized, 31. 
good will, 26. 
of good will, English syndicate method 
of determining, 133. 
hydroelectric plant, 111. 
intangible, 9, 24. 
of land for other purposes, 60. 
market, 6. 
Matheson’s definition, 7. 
method of computing franchise, 250, 
Moody’s opinion of going concern, 
133. 
only one, 11. 
original service, 35. 
owners entitled to increase, 15. 
physical, 9. 
should include all connected non- 
physical charges, 10. 
plant affected by franchise, 38. 
not possible to keep plant at over 85 
of first cost, 162. 
present, demanded by courts for sale 
to municipality, 24. 
if greater than cost, owner entitled 
to increase, 38. 
or depreciated, 11. 
may be wearing value, with appre- 
ciation added, 24. 
worth at time of appraisal, 24, 
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of property used, basis of reasonable- 
ness of rates, 83. 
company entitled to fair return on, 
15. 
only, must be represented by capital- 
ization, 252. 
of railroad more than that of its 
several parts, 82. 
of railroad terminal, 49. 
of real estate, belonging to factory, 
48. 
discussion of appreciation in, 50. 
remaining service, 23. 
reproduction cost important in good 
will, 137. 
new, should include going concern 
value, 14. 
H. E. Riggs’ definition of, 7. 
salvage, 22. 
definition, 35. 
greater than that of junk, 23. 
scrap, 22. 
same as for junk, 238. 
service, 23. 
and development charges, 35. 
taxable, 7. 
of water power privilege, 108. 
wearing, 23, 35. 
Values, appreciation of land, 48. 
company to blame for small, if it does 
not produce books, 30. 
division, 9. 
scrap, can be covered by changing 
rate of depreciation, 34. 
tables of diminishing depreciation, 
172, 175. 
Valuing electric light plant, 122. 
factory property, 129. 
form of summary for, 130. 
gas property, 126. 
house connections not owned by 
company, 116. 
hydroelectric property, 109, 
manufacturing property, 120. 
water power privilege, steps to be 
followed, 107. 
waterworks property, form of sum- 
mary for, 115. 


Water power, appraisal of damages to 
developed, 108. ; 
damage to, by diversion of flow, 
108. 

damage to, produces varying amount 
of power, 108. 

points determined in calculating dam- 
age, 109. 

privilege, appraisal, 106. 

steps to be followed in valuing, 107. 

properties, difference in the east and 
the west, 109, 
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Water stations, form for appraising, 74. 
wheels and governors, 110. 
Waterworks, condemnation and ap- 
praisal, 37. 
damages, for property taken, 37. 
form for valuing, summary, 115. 
going value, 134. 
life, 204. 
useful life of, table, 204, 207. 
mains, form for valuation, 118. 
property, form for summary for 
valuing, 115. 
pumps, summary for valuing, 117. 
valuation, 115. 
Wear and tear, on basis of original 
service value, 160. 
depreciation due to, 147, 163. 
difficulty of separating depreciation 
from, in factories, 151. 
ordinarily charged to operating ex- 
penses, 159. 
Wearing value, 23, 35. 
Willcox v. Consolidated Gas Co., in 
full, 264. 
Williams, discussion of franchise, 244. 


Wisconsin allows no value for franchise, 


unless paid for, 31. 


Wisconsin Railroad Commission, allows 


reasonable expenditure for good will, 
134. m 

allows no value for good will unless 
paid for, 31. 

decisions practically final, 31. 

regulates utilities on basis of physical 
value, 31. 

reference to franchise in Antigo Water 
Case, 241. 

rulings on depreciation reserves, 227. 

Wisconsin railroads, apportioning roll- 
ing stock, 60. 

condition percentage, 58. 

cost of reproduction, 58. 

grades and curves not considered, 60. 

industrial tracks, 60. 

land values, 58. 

physical value, 58. 

present values, 58. 

right-of-way, 59. 


Worth defined, 10. 
Worth of service, definition, 39. 
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Bates, E. L., and Charlesworth, F. Practical Mathematics........12m0, 
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7~ — Dyeing of Woolen Fabris.wi 45028. inte taste tee lon a eet 8vo, 
Beckwith,sA.” ‘Pottery 2. comers coils sis ie ias MeCe. iene 8vo, paper, 
Beptrup hy." =LhetSlide: Valve. Mathes. Se. she aE as 8vo, 
Beggs, G. E. Stresses in Railway Girders and Bridges..... (In Press.) 
Bender, C. E. Continuous Bridges. (Science Series No. 26.)...... 16mo, 
Proportions of Piers used in Bridges. (Science Series No. 4.) 
16mo, 
Bennett, H.G. The Manufacture of Leather........0 00.0 .00....: 8vo, 
Bernthsen, A. A Text- book of Organic Chemistry. Trans. by G. 
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Berry, W. J. Differential Equations of the First Species. 12mo (In Preparation.) 


Bersch, J. Manufacture of Mineral and Lake Pigments. Trans. by A. C. 


Wight: Sucinc cee tite core casera dale PE SINEU AMA INE, ENRON oy 8vo, 

Bertin, L. E. Marine Boilers. Trans. by L.S. Robertson.......... 8vo, 
Beveridge, J. Papermaker’s Pocket Book...................... I2mo, 
Winns, CrP. Ccramic Pechnologyse. a. 1h eee cos ee Se 8yvo, 
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Birchmore, W. H. How to Use a Gas Analysis..................12m0, 
Blaine, R.G. The Calculus and Its Applications.................12m0, 
Blake, Woden sBrewers, Vade Mecumty cheer. mene. ani aeeinente rae 8vo, 
Blake, W. P. Report upon the Precious Metals................... 8vo, 
Bligh, W. G. The Practical Design of Irrigation Works............ 8vo, 
Bliicher, H. Modern Industrial Chemistry. Trans. by J. P. Millington 
8vo, 

Blyth, A. W. Foods: Their Composition and Analysis............. 8vo, 
Poisons:; their Eftects'and Detectione a es ene 8vo, 
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Bonney, G. E. The Electro-platers’ Handbook................. I2mo, 
Booth, W. H. Water Softening and Treatment................... 8vo, 
—-— Superheaters and Superheating and Their Control............. 8vo, 
Bottcher, A. Cranes: Their Construction, Mechanical Equipment and 

Working. -frans. by A. Tolhausen -ey4..e50 2. eee 4to, 
Bottler, M. Modern Bleaching Agents. Trans. by C. Salter....... I2mo, 
Bottone,S. R. Magnetos for Automobilists.. oe ae .I2mo0, 
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Bourgougnon, A. Physical Problems. (Science Series No. 113.)..16mo, 
Bourry, E. Treatise on Ceramic Industries. Trans. by J. J. Sudborough. 
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Bowles, O. Tables of Common Rocks. (Science Series No. 125.)..16mo, 
Bowser, E. A. Elementary Treatise on Analytic Geometry........ I2mo, 
Elementary Treatise on the Differential and Integral Calculus.12mo, 
—— Elementary Treatise on Analytic Mechanics................ I2mo, 
—— Elementary Treatise on Hydro-mechanics.................. I2mo, 
AU teAtisevOnr ROOIS ANG Bridges ser. cela d ee ees ee I2mo, 
Boycott, G. W. M. Compressed Air Work and Diving..............8vo, 
Brage, HM. Marine-Engine Designs): 0)... 0.030 .. f eee 12mo, 
Brainard, F.R. The Sextant. (Science Series No. ror.)..........16mo, 
iBrassey:sNaval Annualtforrorr te: eR ee oe 8vo, 
Brew,)wWeuLhree-Phase Transmission 2.0.00... ee codec eas 8vo, 
Brewery ko Werle LnenMotor Carserk 4: oe Ges A ee 12mo0, 
Briggs, R., and Wolff, A. R. Steam-Heating. (Science Series No. 
(fe) lan 5 Beco eran ORNL i hae aE ER SR ae sora St de 16mo, 
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—— Handbook on Japanning and Enamelling...................12m0, 
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Browne, R. E. Water Meters. (Science Series No. 81.)..........16mo, 
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Bruhns, Dr. New Manual of Logarithms........... 8vo, half morocco, 
Brunner, R. Manufacture of Lubricants, Shoe Polishes and Leather 
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Buel, R. H. F Safety Valves. (Science Series No. 21.).............16mo, 
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Burt, W. A. Key to the Solar Compass................. 16mo, leather, 2 50 
Burton, F.G. Engineering Estimates and Cost Accounts......... I2mo, *1 50 
Buskett, E:W. . Fire Assaying. 3. .tmanetmedss sts. acecetrern ite he I2mo, *I 25 
Cain, W. Brief Course in the Calculus.......: See ati ta Senin iat 12mo0, *1 75 
Elastic Arches. (Science Series No. 48.)...................16m0, 0 50 
—— Maximum Stresses. (Science Series No. 38.)............... 16mo, 0 50 
Practical Designing Retaining of Walls. (Science Series No. 3.) 
16mo, 0 50 
—— Theory of Steel-concrete Arches and of Vaulted Structures. 
(Science:Series.No.i425) 0%. Anke aren cise ti Res ene 16mo, 0 50 
— Theory of Voussoir Arches. (Science Series No. 12.)........ 16mo, 0 50 
Symbolic Algebra. (Science Series No. 73.)..............5. 16mo, 0 50 
Campin, F. The Construction of Iron Roofsi. 2.3.0 3200 s08. 0.00 8vo, 2 00 
Carpenter, F.D. Geographical Surveying. (Science Series No. 37.).16mo, 
Carpenter, R. C., and Diederichs, H. Internal Combustion Engines.8vo, *5 00 
Carter, E. T. Motive Power and Gearing for Electrical Machinery ..8vo, *5 00 
Carter sH.yA.., Ramies(Rhea),;;China Grassasnce ei ine I2mo, *2 00 
Carter, H.R. Modern Flax, Hemp, and Jute Spinning............. 8vo, *3°00 
Cathcart, W. L. Machine Design. Part I. Fastenings.............8vo, *3 00 
Cathcart, W. L., and Chaffee, J.I. Elements of Graphic Statics.....8vo, *3 00 
Short;Course:in Graphicse eine ace, ene ere te Izmo, I 50 
Caven, R. M., and Lander, G. D. Systematic Inorganic Chemistry.12mo, *2 00 
Chambers’: Mathematical Tablesan. 4 :0sc. -ortie nee ee e 8vo, I 75 
Charnock, G. F. Workshop Practice. (Westminster Series.)....8vo (In Press.) 
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Chatley, H. Principles and Designs of Aeroplanes. (Science Series.) 
NOs, F265) eee tN rem nt ee ert oe ne 16mo, 0 50 
= HOW tOVUSes Water POWEL? s.. ope: -,sph cust teyoususes. Sutkele iu eee ou eaee sees I2mo, *I 00 
Child, C.T. The How and Why of Electricity. . ae te hish. eeb2IN 0, epee OO) 
Christie, W. W. Boiler-waters, Scale, Gocoioat Eoaninee SPR 8vo, *3 00 
Chimney Design-and Wheoryat.cher seit oe tee eee ee ae 8vo, *3 00 
Furnace Draft. (Science Series No. 123.)......:.........4- 16mo, 0 50 
Church’s Laboratory Guide. Rewritten by Edward Kinch.......... 8vo, *2 50 
Clapperton,)G.” \Practical)Papermaking = sy.) 0 cere eure 8vo, 2 50 
Clark, A.G. Motor Car Engineering. Vol.1. Construction......... *3 00 
Clark, C. H. Marine Gas Engines...... sefepe al 200 ONL O) 
Clark, D. K. Rules, Tables and Dae fen Mechanical Ensinesrs: LB SVOmn its 00 
Fuel: Its Combustion and Economy....................... I2mo, I 50 
—— The Mechanical Engineer’s Pocketbook..................... 16mo, 2 00 
Tramways: Their Construction and Working................. 8vo, 7 50 
Clark, J. M. New System of Laying Out Railway Turnouts....... I2mo, I 00 
Clausen-Thue, W. ABC Telegraphic Code. Fourth Edition..... 12mo, *5 00 
Fifth dition ju acu 7c. bo nis aie AM CRUE be COSC aN es 8vo, *7 00 
TherAursTelegraphic' Code: occa cee Cae ee 8vo, *7 50 
Cleemann, T. M. The Railroad Engineer’s Practice.............. 12mo, *r 50 
Clerk, D., and Idell, F. E, Theory of the Gas Engine. (Science Series 
NowvO2.) Se terete ee adie ee WR eae eee 16mo, 0 50 
Clevenger, S. R. Treatise on the Method of Government Surveying. 
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Coffin, J. H.C. Navigation and Nautical Astronomy.............12m0, 
Colburn, Z., and Thurston, R. H. Steam Boiler Explosions. (Science 
SOLICSENGsr2.) heer Phar eee arr eta barb itiols eagay ons 16mo, 
Cole, R.S. Treatise on Photographic Optics.................. I2mo, 
Coles-Rinch), W.0 Water, lis\Origin and Use). 2 ...n 0. ee esa 8vo, 
Collins, J. E. Useful Alloys and Memoranda for Goldsmiths, Jewelers 
TOMO ne eye oreo hake agp tey ee pe tae muy aah aa ee moka tone ah eer 
Constantine, E. Marine Engineers, Their Qualifications and Duties 
8vo, 
Coombs, H. A. Gear Teeth. (Science Series No. 120.)...........16mo, 
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Cornwall, H. B. Manual of Blow-pipe Analysis................... 8vo, 
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Cowell, W. B. Pure Air, Ozone, and Water.. Ae Be .I2mo, 
Craig, T. Motion of a Solid in a Fuel. (Science Sey No. 0. i 2). el RG ea 6fkor 
— Wave and Vortex Motion. (Science Series No. 43.).. ..16mo, 
Cramp, W. Continuous Current Machine Design..................8vo, 
Crocker, F. B. Electric Lighting. Two Volumes. 8vo. 
Woleeriem Phe Generating Plants ci carcc oc se eqs ike ve/si6 a: 0 eis en wpyeamucrenele 
Vol. II. Distributing Systems and Lamps.....................00% 
Crocker, F. B., and Arendt, M. Electric Motors................... 8vo, 
Crocker, F. B., and Wheeler, S.S. The Management of Electrical Ma- 
BINA SsoiIeo NEA Beets 0 Dinod tows cob On GIO Ha Ue 12mo, 
Cross, C. F., Bevan, E. J., and Sindall, R. W. Wood Pulp and Its Applica- 
HONS em OW, ESEILUITISLETOETICS.)in es vaue,cheveucreieyclsetvecoycrpannetane nts 8vo, 
Crosskey, L..R. Elementary Perspective... aco: 0.60.00) s6 olece oe sire cre ve 8vo, 
Crosskey, L. R., and Thaw, J. Advanced Perspective.............. 8vo, 
Culley, J.L. Theory of Arches. (Science Series No. 87.).........16mo, 
Davenport, C. The Book. (Westminster Series.)................. 8vo, 
Davies, D.C. Metalliferous Minerals and Mining................. 8vo, 
active ManeralsrandcMimimy env. a1 cntee carelcry acietsie syn cis sro mete 8vo, 
Davies, E. H. Machinery for Metalliferous Mines................. 8vo, 
Daviesh sits treiecttic Powerand: Traction... . fg. lete. « aor pwns 8vo, 
Dawson, P. Electric Traction on Railways...................-05- 8vo, 
Day Comybheundicator and-Its-Diagrams yn oe .i6 600. <,0.sjeo.0 2) vfoie (ars « I2mo, 
Deere -moucatand the Sugar Cane... or.c)s yo jepein ayesayeituejye,e ee eye 8vo, 
Deite,C. Manual of Soapmaking. Trans. by S. T. King.......... 4to, 
De la Coux, H. The Industrial Uses of Water. Trans. by A. Morris.8vo, 
Del Mar, W. A. Electric Power Conductors...................... 8vo, 
Denny, G. A. Deep-level Mines of the Rand...................... 4to, 
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Derr, W. L. “Block Signal Operation.) ..0.%....9.04---% Oblong 12mo, 
Desaint, A. Three Hundred Shades and How to Mix Them.........8vo, 
De Varona, A. Sewer Gases. (Science Series No. 55.)......... ..16mo, 
Devey, R.G. Mill and Factory Wiring. (Installation Manuals Series.) 
12mo, 
Dibdin, W. J. Public Lighting by Gas and Electricity............. 8vo, 
Purification of Sewagevand-water. «a-- mci cieehe ec ciceethees 8v0, 
Dichmann, Carl. Basic Open-Hearth Steel Process............12mo0, 
Dieterich, K. Analysis of Resins, Balsams, and Gum Resins........ 8vo, 
Dinger, Lieut. H.C. Care and Operation of Naval Machinery..... I2mo, 


Dixon, D. B. Machinist’s and Steam Engineer’s Practical Calculator. 
16mo, morocco, 
Doble, W. A. Power Plant Construction on the Pacific Coast (In Press.) 
Dodd, G. Dictionary of Manufactures, Mining, Machinery, and the 
IndtistrialVArts tir csc resis etre tciste etceee Gerenetne Bere terres I2mo, 
Dorr, B. F. The Surveyor’s Guide and Pocket Table-book. 
16mo, morocco, 


Down; PB. ‘Handy Copper Wire tableyo....2... oer ee 16mo, 
Draper, C. H. Elementary Text-book of Light, Heat and Sound...12mo, 
Heat and the Principles of Thermo-dynamics............... I2m0, 
Duckwall, E. W. Canning and Preserving of Food Products.......<8vo, 
Dumesny, P., and Noyer, J. Wood Products, Distillates, and Extracts. 
8vo, 

Duncan, W.G., and Penman, D. The Electrical Equipment of Collieries. 
8vo, 

Duthie, A. L. Decorative Glass Processes. (Westminster Series.)..8vo, 
Dyson, S.S. Practical Testing of Raw Materials.................. 8vo, 
Dyson, S. S., and Clarkson, S.S. Chemical Works........(In Press.) 
Eccles, R. G., and Duckwall, E. W. Food Preservatives......8vo, paper 
Eddy, H.-i., “Researches im Graphical Statics... 254.0 eee 8vo, 
—— Maximum Stresses under Concentrated Loads................. 8vo, 
Edgcumbe, K. Industrial Electrical Measuring Instruments........ 8vo, 
HISSLen Me ehe Metalluroy. OMG Older: 0/1 ene eee en men mene 8vo, 
the Hydrometallurgy of Copper... 2 en ee ee 8vo, 
he Metallurgy Of milver, wacarter eee 8vo, 
—— The Metallurgy of Argentiferous Lead....................... 8vo, 
—— Cyanide Process for the Extraction of Gold................... 8vo, 
—— A Handbook on Modern Explosives......................... 8vo, 
Ekin, T.C. Water Pipe and Sewage Discharge Diagrams.......... folio, 
Eliot, C. W., and Storer, F. H. Compendious Manual of Qualitative 
ChemicalsAnalysis... 0. sq en eee I2mo, 

Elliot, Major G. H. European Light-house Systems............... 8vo, 
Ennis, Wm. D. Linseed Oil and Other Seed Oils.................. 8vo, 
AD Dliedmhnermody Ma mics car nt en eee eee ee ee 8vo 
——— Miying Machines! Lo-dayins. 1. 0-107 crt et a eae eer eee THOS 
Vapors for Heat. Engines)". a.) Cee Ree I2mo, 
Erfurt, J. Dyeing of Paper Pulp.. Trans. by J. Hubner........... 8vo, 
Erskine-Murray, J. A Handbook of Wireless Telegraphy...........8vo, 
Evans, C. A. Macadamized Roads) ....-.)... .)aneta ome nee (In Press.) 


Ewing, A: J. Magnetic Induction insirony.) . 0.00 eee 8vo, 
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EAC welcome MOteSrONt ead OLES irs ni. a crsye cc tolerates wide ese eens I2mo, *1 
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Fairley, W., and Andre, Geo. J. Ventilation of Coal Mines. (Science 
DELIOSHN Oven Gy) emma rany inh ire a tae oe oh cn od cee 16mo, o 
Fairweather, W.C. Foreign and Colonial Patent Laws............ 8vo, *3 
Fanning, J.T. Hydraulic and Water-supply Engineering........... 8vo, *5 
Fauth, P. The Moon in Modern Astronomy. Trans. by J. McCabe. 
8vo, *2 
Bayeeleu Wise ne Coal-tar Colors. 8), sc settee sat och Syeceie Gerseniy soya 2 OVO; mea 
Herupach.-R.-17.m Gluevand Gelatine’.:syysdnccs.a suchas daesetoness «| comet SvO;0acs 
Chemical Aspects of Silk Manufacture.................... I2mo, *1 
Fischer, E. The Preparation of Organic Compounss, Trims. by R. V. 
SLALLOL Orchant sige cf eick OU rd atia email ait ict CME 12mm}, *1 
Fish, J.C. L. Lettering of Working Drawings... .........\Jblong 8v,_ x 
Fisher, H. K.C., and Darby, W.C. Submarine Cable Testing....... 8vo, *3 
Fiske, Lieut. B. A. Electricity in Theory and Practice.............. Svox 2 
Fleischmann, W. The Book of the Dairy. Trans. by C. M. Aikman. 8vo, 4 
Fleming, J. A. The Alternate-current Transformer. TwoVolumes. 8vo. 
Wol.mled helnduction of rlectric Currents, .......0...6-..ssctiaa~ ee *5 
Vol. Il." The Utilization of Induced Currents. ....,.......:...:...- 5 
— Propagation of Electric Currents.......................005. SvOns3 
—— Centenary of the Electrical Current................... 2000s. 8vo, *o 
——— Electric Lamps and Electric Lighting........................ 8vo, *3 
—— Electrical Laboratory Notes and Forms....................... 4to, *5 
—— A Handbook for the Electrical Laboratory and Testing Room. Two 
WGC EES Pk 2 ASO fa as aaa eC een eee 8vo, each, *y 
Fluery, H. The Calculus Without Limits or Infinitesimals. Trans. by 
CAO MM aM OU rr reece ee cies gone romeulcaamclisyehe 190 Soe (In Press.) 
Flynn, P. J. Flow of Water. (Science Series No. 84.)........... 16mo, o 
—— Hydraulic Tables. (Science Series No. 66.).................16mo0, 0 
Foley, N. British and American Customary and Metric Measures. folio, *3 
Foster, H. A. Electrical Engineers’ Pocket-book. (Sixth Edition.) 
‘ r2mo, leather, 5 
Engineering Valuation of Public Utilities and Factories... .. 8vo, *3 
Foster, Gen. J.G. Submarine Blasting in Boston (Mass.) Harbor....4to, 3 
Fowle, F. F. Overhead Transmission Line Crossings.............12mo, *1 
The Solution of Alternating Current Problems....... 8vo (/n Press.) 
Fox, W.G. Transition Curves. (Science Series No. r1o.)........ 16mo, 0 
Fox, W., and Thomas, C. W. Practical Course in Mechanical Draw- 
FERYERS oy Grtita oP ARGS ee Brome ORES Ciel ONG Wir eas OM Rat RNC as ar E200) seat 
Foye, J.C. Chemical Problems. (Science Series No. 69.)........16mo, 0 
Handbook of Mineralogy. (Science Series No. 86.)..........16mo, 0 
Francis, J. B. Lowell Hydraulic Experiments..................... 4to, 15 
Freudemacher, P. W. Electrical Mining Installations. (Installation 
MianitialS SCricS)ya.cccn) , ofers seen te edet a oooh ais vo ero te ol SORES I2mo, *1 
Fritsch, J. Manufacture of Chemical Manures. Trans. by D. Grant. 
8vo, *4 
Frye, A. I. Civil Engineers’ Pocket-book............... 12m0, leather, 
Fuller, G. W. Investigations into the Purification of the Ohio River. 
4to. *10 
Furnell, J. Taints, Colors, Oils, and Varnishes................. 8vo, *1 
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Gant; LW. Elements of Electric Traction 25... ete ene 8vo, 
Garforth, W. E. Rules for Recovering Coal Mines after Explosions and 

|S 1: ae ee Pane GALS yee mal ean So phate 12mo, leather, 
Gaudard, J. Foundations. (Science Series No. 34.)............. 16mo, 
Gear, H. B., and Williams, P. F. Electric Central Station Distribution 

Svat : sctel Secs hehe egos OVE 
Geerligs, H. C. P. Gout Sueee ant Its Rranutnenee ms imatn ath dees BS RN 8vo, 
Geikie, J... Structural and Field Geology...........°..32.......... 8vo, 


Gerber, N. Analysis of Milk, Condensed Milk, and Infants’ Milk-Food. 8vo, 
Gerhard, W.P. Sanitation, Watersupply and Sewage Disposal of Country 


HOUSES ecco OE as Roepe eed ae En Tes 12mo, 

—— Gas Lighting. (Science Series No. 111.)................4. 16mo, 
— Household Wastes. (Science Series No. 97.).. Rr kt OLLLOS 
House Drainage. (Science Series No. 63.).. ...16mo, 
Sanitary Drainage of Buildings. (Science Sere No. ont y. ...16mo, 
GerhardiyCmWiarlen  blecthicity: Metersrnnrr crt ier acyt re cnn 8vo, 
Geschwind, L. Manufacture of Alum and Sulphates. Trans. by C. 
Salter na cis sn inlasvesett emir waemceter ce een er ete heen metiahe 8vo, 
Gibbs,1W.. EB. ighting by, Acetylene 1.2 saree oe cite I2mo, 
Physics of Solids and Fluids. (Carnegie Technical School’s Text- 
DOOKSS) sexs .penitenacpCcnpharyisadiereetese ave ccterets metees Snes ae a ewes 

Gibson, A. H. Hydraulics and Its Application.................... 8vo, 
Water Hammer in Hydraulic Pipe Lines................... I2mo, 
Gilbreth, Hob. MOO Otud yer er er attr reer ana cere tee nara I2mo, 
Primeriof scientific, Management;...7ncri..niee aceite I2mo, 
Gillmore, Gen. Q. A. Limes, Hydraulic Cements ard Moriare See 8vo, 
—— Roads, Streets, and Pavements............4 Roicktherd sxe oe I2mo, 
Golding, H. A. The Theta-Phi Diagram........................ I2mo, 
Goldschmidt, R. Alternating Current Commutator Motor.......... 8vo, 
Goodchild, W. Precious Stones. (Westminster Series.)............ 8vo, 
Goodeve, T. M. Textbook on the Steam-engine................. I2mo, 
Gore, G. Electrolytic Separation of Metals....................... 8vo, 
Gould, E.S. Arithmetic of the Steam-engine................... I2mo, 
—-— Calculus, 1(ocience,series: NOsskT2e\icc tan cite ce rie a eeaiee nites 16mo, 
—— High Masonry Dams. (Science Series No. 22.)..............16mo, 
—— Practical Hydrostatics and Hydrostatic Formulas. (Science Series 
LOK 6 ty A Near hearted ah bene eer Ay Exes i uralace yanen Sc 16mo, 

Grant, J. Brewing and Distilling. (Westminster Series.) 8vo (In Press.) 
Gratacap, L. P. A Popular Guide to Minerals. ........ 8vo (In Press.) 
Gray, J. blectricalinfluencesMachines 1... reer eee I2mo, 
Greenwood, E. Classified Guide to Technical and Commercial Books. 8vo, 
Gregorius, R. Mineral Waxes. Trans. by C. Salter.............. 12mo, 
Grifiths;- Ans. A. DreatisevoolMangres: 7. ei: Cee eee I2mo, 
Dental Metallurgy.cc cpanel eke tae ok oe re ee 8vo, 
Gross Ei HOps,... 5.1 eo hc Se eet ane NL ee 8vo, 
Grossman, J. Ammonia and Its Compounds.................... I2mo, 
Groth, L. A. Welding and Cutting Metals by Gases or Electricity... .8vo, 
Grover, F2 Modern'Gas and’ Oil-Engines. 2... ee ore 8vo, 
Gruner,A:) Power-loom Weaving..;..4.. sans kas en eee 8vo, 


Giildner, Hugo. Internal Combustion Engines. Trans. by H. Diederichs. 
4to, 
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‘Gunther, CLO weap itegrationa e serie triers tokyo tetas, oe ee 12m0, 


Gurden,cRw UL.) \fraverse Lables..755. ..<... ae folio, half morocco, 
Guy, A. E. Experiments on the Flexure of Beams................. 8vo, 


Haeder, H. Handbook on the Steam-engine. Trans. by H. H. P. 


Powles:;Agdnes, TeV ae. Tate ets ee Shew Go oer- I2mo, 
Hainbach, R. Pottery Decoration. Trans. by C. Slater.......... I2mo, 
Haenig, A. Emery and Emery Industry...:......... Pasar AR 8vo, 
Hale, W. J. Calculations of General Chemistry................. 12m0, 
Hall, C. H. Chemistry of Paints and Paint Vehicles..............12m0, 
Hall, R.H. Governors and Governing Mechanism............... I2mo, 
Hall, W.S. Elements of the Differential and Integral Calculus...... 8vo, 

Descriptive Geometry ......... oie OE 8vo volume and a 4to atlas, 
Haller, G. F., and Cunningham, E. T. The Tesla Coil............12mo, 
Halsey she At. - clidesValve Gearstcreties:. .i¥-tatwn. eh: Aaat be 12mo, 
—— The Use of the Slide Rule. (Science Series No. 114.)......... 16mo, 
—— Worm and Spiral Gearing. (Science Series No. 116.)........ 16mo, 
Hamilton, W.G. Useful Information for Railway Men.......... 16mo, 
Hammer, W. J. Radium and Other Radio-active Substances....... 8vo, 
Hancock, H. Textbook of Mechanics and Hydrostatics......... . .8vo, 
Hardy, E. Elementary Principles of Graphic Statics............. I2mo, 
Harrison, W. B. The Mechanics’ Tool-book.................... I2mo, 
Mart | mWien external Plumbing=Work.<.. <<... smisiny. os se lceeeere eh oe 8vo, 
—— Hints to Plumbers on Joint Wiping....................0005. 8vo, 
—— Principles of Hot Water Supply......................20000-- 8vo, 

Sanitary Plumbing andDrainage:iis:s) 32.atisiseci.). 20. Ab ee 8vo, 
Haskins, C. H. The Galvanometer and Its Uses................. r6mo, 
ATE Pe Aras (Ler COLOLIStsr asic site cvs hlae, See ee square 12mo, 
Hausbrand, E. Drying by Means of Air and Steam. Trans. by A. C. 

\ UAT 01 iene Soren ue eeWAn 2A ok le eae Ae peter I2mo, 

Evaporating, Condensing and Cooling Apparatus. Trans. by A. C. 

WWiniehtt- rset ae pes shes oes, en eeeoneh teers 8vo, 
Hausner, A. Manufacture of Preserved Foods and Sweetmeats. Trans. 

DYcAcpMorrisratids Hip RODSON7.cer0) 7.cnmesrerta eps oe Seen Rae 8vo, 
Hawke, W. H. Premier Cipher Telegraphic Code..................4to, 

100,000 Words Supplement to the Premier Code...............4to, 
Hawkesworth, J. Graphical Handbook for Reinforced Concrete Design. 
4to, 

May AnerAiternating Currents) cca tistics ie sien «phi Ponce ee gheetetate 8vo, 

Electrical Distributing Networks and Distributing Lines........8vo, 

Continuous (Current Engineering? <. 0... 2c... ss ow he ole wloeie: 8vo, 
Heap; Major, D; P.~ Electrical Appliances \2u. 232. .ei as). eee 8vo, 
Heaviside, O. Electromagnetic Theory. Two Volumes....... 8vo, each, 
Heck, R.C. H. The Steam Engine and Turbine................. 8vo, 
—— Steam-Engine and Other Steam Motors. Two Volumes. 

Vol. I. Thermodynamics and the Mechanics.................8vo, 
Vol. II. Form, Construction, and Working................... 8vo, 
—— Notes on Elementary Kinematics................... 8vo, boards, 
== Graphics of Machine Forces... 1... ... 05.12.) 8vo, boards, 
Hedges, K. Modern Lightning Conductors....................... 8vo, 
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Hellot, Macquer and D’Apligny. Art of Dyeing Wool, Silk and Cotton. 


8vo, 

Henrici,O; 7 Skeleton-Structtress.. 0. spe a eee eRe ee 8vo, 
Hering, D. W. Physics for College Students........ (In Preparation.) 
Hering-Shaw, A. Domestic Sanitation and ase Two Vols.. .8vo, 
—w— Elementary Science. . é é . .8vo, 
Herrmann, G. The Graphical Statics a ienentcn “Trane be aa 1B 
Smita ie sR ee MUR OLE Sse ene oe TEM Seas 12mo0, 
Herzfeld, J. Testing of Yarns and Textile: Habricsssc35 90.9 Sees 8vo, 
Hildebrandt, A. Airships, Past ardsPresent: ice et selqen ee ingere © 8vo, 
Hildenbrand, B. W. Cable-Making. (Science Series No. 32.)..... 16mo, 
Hilditch, T. P. A Concise History of Chemistry. . i .I2mo, 
Hill, J. W. The Purification of Public Water Supaiies! ew: dition! 
" (In Press.) 

Interpretation of Water Analysis....................-- (In Press.) 
Hiroi, I. Plate Girder Construction. (Science Series No. 95.)..... 16mo, 
—-— Statically-Indeterminate Stresses...............0.--..0000-5 I2mo, 
Hirshfeld, C. F. Engineering Thermodynamics. (Science Series No. 45.) 
16mo, 

Hobart, H. M. Heavy Electrical Engineering..................... 8vo, 
Design of Static Transformers*). Has cn. oe eres ee I2mo, 

1 ONC Ye bh (2) Uy ncaa renee, Fa ire ac Be MOP oh ORALLY in wn Sch Sic by othn 8vo, 
electric Trains so open ce oe ee he ee LE ge 8vo, 
Electric Propulsion-of Ships. «= he ween ee eee 8vo, 
Hobbs, W. R. P. The Arithmetic of Electrical Measurements..... I2mo, 
Hoff, J. N. Paint and Varnish Facts and Formulas.............. r2in0, 
Hoff, Com. W. B. The Avoidance of Collisions at Sea... 16mo, morocco, 
Hole Wee lhe Distribution\of! Gash 1m aes oe ee ae 8vo, 
Holley, ;Auls - Railway Practice... ste ce Lin commoner tee: folio, 
Holmes, A. B. The Electric Light Popularly Explained ....12mo, paper, 
Hopkins, N. M. Experimental Electrochemistry............... ...8vo, 
—— Model Engines and Small Boats........................... 12mo, 
Hopkinson, J. Shoolbred, J. N., and Day, R. E. etre Electricity. 
(Science*SertesiNO%077) Leen acne ek le eee LOMOS 
Hlorner-e)|-e Engineers’ Lurnings. ...:5 0 see eee es ee 8vo, 
Metal Turning... cosa sec Mcergs eee oe eee A eR ARE Se DR oe 12mo, 
Loothed "Gearing =. 2:..eon cise eee RE eer ee I2mo, 
Houghton, C. E. The Elements of Mechanics of Materials........ I2mo, 
Houllevigue, L. The Evolution of the Sciences.................. 8vo, 
Howe, G. Mathematics for the Practical Man. . ee ies .I2mo0, 


Howorth, J. Repairing and Riveting Glass, China! a) Baneaware 
8vo, paper, 


Hubbard, E. The Utilization of Wood-waste..................... 8vo, 
Humper, W. Calculation of Strains in Girders.................. I2mo, 
Humphreys, A.C. The Business Features of Engineering Practice. 8vo, 
Hurst, G. H.. Handbook of'the Theory, of Colors.:2.1). Gasser 8vo, 
Dictionary of Chemicals and Raw Products.................. 8vo, 
Lubricating Oils, Fatsand Greases... 2 elie once: 8vo, 
bSPeY2 oT Sic dy cad ch Po a RE SES nC ee, rh te cy boy et, 2 8vo, 
—— Textile Soaps and Oils. . mn Fie, ee Boe 


Hurst, H. E., and pete R. qT. Ae book of Pasion Fp eins jes et 8vo, 
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Hutchinson R. W., Jr. Long Distance Electric Power Transmission. r2mo, 
Hutchinson, R. W., Jr., and Ihlseng, M.C. Electricity in Mining. .12mo, 


(In Press) 

Hutchinson, W.B. Patents and How to Make Money Out of Them. 12mo, 
Hutton, W.S. Steam-boiler Construction........................ 8vo, 
——- Practicalemngineer’s Handbookins: «st: soe 4). emieieme \aobs oes 8vo, 
ah hegworks*' Manager's Handbooks... 2.3. sess oe ee 8vo, 
Hyde, E. W. Skew Arches. (Science Series No. 15.)............ 16mo, 
Induction Coils. (Science Series No. 53.).......... 000 0¢e eee eeee 16mo, 
Ingle, H. Manual of Agricultural Chemistry .................... 8vo, 
Innes, C.H. Problems in Machine Design...................... I2mo, 
Air Compressors and Blowing Engines..................... 12mo, 
CentrifugalwPumpsty yi. carte setae Agraiehin a et Gamera wy vas ees I12mo, 
PLTLOBE Antenna ye cee tet ceteris doe el! ose ekaka yeti wind oieeges ene P OEE I2mo, 
Isherwood, B. F. Engineering Precedents for Steam Machinery... ..8vo, 
Ivatts, E. B. Railway Management at Stations....................8v0, 


Jacob, A., and Gould, E. S. On the Designing and Construction of 


Storage Reservoirs. (Science Series No. 6.)............. 16mo, 
Jamieson, A. Text Book on Steam and Steam Engines............. 8vo, 
— — Elementary Manual on Steam and the Steam Engine......... I2m0o; 
Jannettaz, E. Guide to the Determination of Rocks. Trans. by G. W. 

Divmpton san ove rae chpuriea tts uiehe otolods Slcnhs, cto tele faroutvns oxka I2mo, 
JehliehoceManufactureiof Carbons:. ais: ones fc ead teh oles» ee 8vo, 


Jennings, A.S. Commercial Paints and Painting. (Westminster Series.) 
8vo (In Press.) 


Jennison, F. H. The Manufacture of Lake Pigments.............. 8vo, 
Jepson, G. Cams and the Principles of their Construction.......... 8vo, 
—— Mechanical Drawing ...................... 8vo (In Preparation.) 
Jockin, W. Arithmetic of the Gold and Silversmith..............12m0, 
Johnson, G. L. Photographic Optics and Color Photography....... .8vo, 
Johnson, J. H. Arc Lamps and Accessory Apparatus. (Installation 
ManualssSeries:) "ae ee. ce apenas stra aetiee ow etovenatoy of I2zmo, 
Johnson, T. M. Ship Wiring and Fitting. (Installation Manuals 
DETIES) ies atbe rte P tales cea css wae +0 atone ikeeT Bee Te 
Johnson, W. H. The Cultivation and Preparation of Para Rubbers: .8vo, 
Johnson, W. McA. The Metallurgy of Nickel. . In Preparation.) 
Johnston, J. F. W., and Cameron, C. Bleaeats of Recicultacal Chemistry 
ANd G COLO Vakicc rike aati mie tet toate Pesta I2mo, 

Holy) amrraidoactivity-and Geology... .).s icc 51ers vel I2mo, 
Jones, H.C. Electrical Nature of Matter and Radioactivity....... I2mo, 
Jones, M. W. Testing Raw Materials Used in Paint............. I2mo, 
Jones, L., and Scard, F.I. Manufacture of Cane Sugar............ 8vo, 
Joynson, F.H. Designing and Construction of Machine Gearing... .8vo, 
Jiiptner, H. F. V. Siderology: The Science of Iron................ 8vo, 
Kansas Citys Bridge t.cniesetit. cree tata take: Do oS Naa nthe Aer 4to, 
Kapp, G. Alternate Current Machinery. (Science Series No. 96.).16mo, 
electric Transmission Of, PMergy oo) .. = onc a's <i «one Weer sole wats aes I2mo, 


Keim, A. W. Prevention of Dampness in Buildings............... 8vo, 
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Keller, S.S. Mathematics for Engineering Students. 12mo, half leather. 
Algebra and Trigonometry, with a Chapter on Vectors........... 
SpecialvAlgebra' Editions Waseca wey WR, BOE etee aie Norco ey tahoe 
Plane’and:Solid'Geometry sae attemen een er eas es ee erie ers 


Analytical Geometry ‘and\Calculus 9.0...0) GG 20e SP PON dk wale ales 
Kelsey, W. R. Continuous-current Dynamos and Motors.......... 8vo, 
Kemble, W. T., and Underhill, C. R. The Periodic Law and the Hydrogen 

Spectrum. ccc. tone ae ee PE SRE 8vo, paper, 
Kemp, J.yFs1e HandbookvofsRocksa1. mh +1 saree terre eae 8vo, 
Kendall, E. Twelve Figure Cipher Code......................:.-. 4to, 
Kennedy, A. B. W., and Thurston, R. H. Kinematics of Machinery. 
(Science Series: Nows42) 2. SRI, alee tees ees 16mo, 
Kennedy, A. B. W., Unwin, W. C., and Idell, F. E. Compressed Air. 
(Science Series INOS;100;) oot see hte aD .16mo, 
Kennedy, R. Modern Engines and Power Generators: Lee Molusies: 4to, 

SinglesVOlumies stoi vyaca- ten corske teehee Sues is acnnco Pes cek neo es cons each, 
—— Electrical Installations. Five Volumes...................... 4to, 

SinglewViolumesy shit aN ies een eee, SEAL ae ROL Mohs eve ae each, 
——— Flying Machines; Practice and Design.................... I2mo, 
— — Principles of Aeroplane Construction.........................8V0, 
Kennelly, A. E. Electro-dynamic Machinery..................... 8vo, 
Kent, W. Strength of Materials. (Science Series No. 41.)....... 16mo, 
Kershaw} J. B.C. Fuel, Water and Gas Analysis................. 8vo, 

Electrometallurgy. (Westminster Series.)................... 8vo, 

The Electric Furnace in Iron and Steel Production......... I2mo, 

Kinzbrunner, C. Alternate Current Windings..................... 8vo, 
Continvots'Current7Armatures sje. cr sek ein ets nee 8vo, 
Testing of Alternating Current Machines..................... 8vo, 

Kirkaldy, W.G. David Kirkaldy’s System of Mechanical Testing... .4to, 

Kirkbride; J. : Engraving for Illustration: 57.5.1). 2... ee 8vo, 

Kirkwood, J. P. Filtration of River Waters...................... 4to, 

Klein, J. F. Design of a High-speed Steam-engine................ 8vo, 
Physical significancerof-Entropyse<.cc ese eee ee 8vo, 

Klemnhans ya. 5 oiler: Constructionye is. ee naeh ee 8vo, 

Knight, R.-Adm. A.M. Modern Seamanship................... 8vo, 

Halfsimorocco; ty sere ons Gees ake eoclee y SAPE f ON OPN cee 
Knox, W. F. Logarithm Tables. . . (In Preparation.) 
Knott, C. G., and Mackay, J. S. Practical Mathematics SEA ts & Ree 3 8vo, 
Koester, F. Steam-Electric. Power Plants......................... 4to, 

Hydroelectric Developments and Engineering................. 4to, 

Koller, T. The Utilization of Waste Products............/........ 8vo, 

COSINOTICS Pirate excite sete te cone See eee isin ee ORR aT ETT RE 8vo, 
Kretchmar, Kau. Larnand Warp sizing san. 12. chitin einen OOS 
Lambert,.laeLead:and its'\Compounds ore). deck eee 8vo, 
—— Bone Products and Manures.................0 0.0... cee eeeee 8vo, 
Lamborn Lab .saCottonseed Products: i725. 20. oars ook 8vo, 
—— Modern Soaps, Candles, and Glycerin.......0................ 8vo, 


Lamprecht,R. Recovery Work After Pit Fires. Trans. by C. Salter. .8vo, 
Lanchester, F. W. Aerial Flight. Two Volumes. 8vo. 
Voll iste Aerodynamicsaa.. mins | c . Lee yarns Reread Ur nkeh 
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—— Power Plants: their Design, Efficiency, and Power Costs. 2 vols. 
(In Preparation.) 


Lanchester, F. W. Aerial Flight. Vol. II. Aerodonetics............. *6 
Larner, E. T. Principles’ of Alternating Currents................ I2mo, *1 
Larrabee, C.S. Cipher and Secret Letter and Telegraphic Code....16mo, . o 
La Rue, B. F. Swing Bridges. (Science Series No. 107.).........16mo0, 0 
Lassar-Cohn, Dr. Modern Scientific Chemistry. Trans. by M. M. Patti- 
SOU M ites scenes Aeris ho een IE et ccd Cha eae ees er I2mo, *2 
Latimer, L. H., Field, C. J., and Howell, J. W. Incandescent Electric 
Lightiig: (Science;Series No.157.).< sodneteee se. le LOMO, SLO 
Latta, M. N. Handbook of American Gas-Engineering Practice..... 8vo, *4 
-——— American Producer-Gas Practice... .0.. casei leo ee 4to, *6 
Leask, A. R.. Breakdowns at.SeaisiGa ites otha whe aaa ee I2mo, 2 
Retrigerating; Machinery v.d0yr siete. sk one alee ABD ka eee I2mo,' +2 
Lecky, S. T.S. ‘‘ Wrinkles ”’ in Practical Navigation.............. 8vo, *8 
Le Doux, M. Ice-Making Machines. (Science Series No. 46.)....16mo, 0 
Leeds, C.C. Mechanical Drawing foi Trade Schools.........oblong 4to, 
ip heSChHo ole Gitionian writes sve lense ces ioe ie foo uss sicko, de io a AMER EET 
Machineryclrades- Edition: scaqco aca se. BE, MRR ies *2 
Lefévre, L. Architectural Pottery. Trans. by H. K. Bird and W. M. 
BAITS ps hitca pe Peden seed es Case ok Teh Reine, oS ane AU BNE a fo 4to, *7 
Lehner, S. Ink Manufacture. Trans. by A. Morris and H. Robson. .8vo, *2 
Lemstrom, S. Electricity in Agriculture and Horticulture.......... 8vo, *r 
Le Van, W.B. Steam-Engine Indicator. (Science Series No. 78.). 16mo, 0 
Lewes, V. B. Liquid and Gaseous Fuels. (Westminster Series.)....8vo, *2 
Lewis, L. P. Railway Signal Engineering....................... 8vo, *3 
Lieber, B. F. Lieber’s Standard Telegraphic Code................. 8vo, *10 
CodembGermantE dition aaanyacneye iio rns oak Mae 8vo, *10 
Se Spanish: Hditions: 2.4 moni Piha yan Meoealates eatin 8vo, *10 
— RrenchyE dition we teletetie eter al ob ofskelasch od. ote ATelendetelasteetacerstare 8vo, *10 
Mermuinaliind ex sxe. ya wiskcue kre oe oaks! MARL ee ed Lae ee 8vo, *2 
Sa e1O DETESTAD PCDGIX hopin caichetsye eis wel oy sheleltece co delors 1Oa[oteoh slnntoy eres folio, *15 
—— Handy Tables 2-2) nate. 3 ee beim eiicieetyeeee 4t0;\ 2 
Bankers and Stockbrokers’ Code and Merchants and Shippers’ Blank 
AR) CE Sa a Sete ciara Ci ere Renata eae BO Enct sok Pa 8vo, *15 
700,000,000; Combination Code.msa0.a). a eh nro 8vo, *Io 
Pnpineering, Codes tar1.0e otitis otters Steep core Prs taal cin seth otel clots 8vo, *12 
Livermore, V. P., and ams J. How to Become a Competent Motor- 
TOKO AB's is Conca cn ASO He Oe ae NID CLG hn a oOo padi oer a I2mo, *1 
Livingstone, R. Design and Construction of Commutators......... 8vo, *2 
Lobben, P. Machinists’ and Draftsmen’s Handbook................8vo, 2 
Locke, A. G. and C.G. Manufacture of Sulphuric Acid............ 8vo, 10 
Lockwood, T. D. Electricity, Magnetism, and Electro-telegraph ....8vo, 2 
—— Electrical Measurement and the Galvanometer.............. T2m0, x 
Lodge; O:J--enlementary Mechanics... S.s2ciecle sa ole es oe ae I2mo, I 
—— Signalling Across Space without Wires.....................4. 8vo, *2 
Lord, R. T. Decorative and Fancy Fabrics....................... 8vo, *3 
Loring, A. E. A Handbook of the Electromagnetic Telegraph.....16mo, 0 
—— Handbook. (Science Series No. 39.) ...-..........0 0.005. 16mo, o 
Loewenstein, L. C., and Crissey, C. P. Centrifugal Pumps.............. *4 
Luekey.C. Hem Gas Engine Designien aici. @ tells) teamieke oaeiaiate os 8vo, *3 
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Lunge, G. Coal-tar and Ammonia. Two Volumes...... RG 8vo, *15 oo 
—— Manufacture of Sulphuric Acid and Alkali. Four Volumes.,... 8vo, 
Vol. oTecvSulphuric ‘Acid. Lr tworparts ine... SSR iei ee Be eee nto *15 oo 
Vol. II. Salt Cake, Hydrochloric Acid and Leblanc Soda. In two 
POS di: Rae prea ica seas Sea Ae Ri nl hy a Rack PRR GAS *15 oo 
Vol? TiT-rAmmoniasSodany.: 20.05. Peete AU cariciem etn ew tone ear *1o oc 
Vol. IV. Electrolytic Methods.........................(In Press.) 
—— Technical Chemists’ Handbook.................... 12mo, leather, *3 50 
Technical Methods of Chemical Analysis. Trans. by C. A. Keane. 
in collaboration with the corps of specialists. 
Voleiseusin two parts ae. <co2o2 sicstyc wo ctereiers Seen eb teE 8vo, *15 Go 
VolsiesiInitwo' parts... 2 PnO gee ey Le ieee ede tte oT 8vo, *18 oo 
Vol STS FE OS Bee SN ee Nae (In Preparation.) 
Lupton, A., Parr, G. D. A., and Perkin, H. Electricity as Applied to 
Eri o Tepes PAR eet hirer tt hie ae Net paneer FA ath 8vo, *4 50 
Luquer; lL. M.\* Minerals:in: Rock Sections......0:...2 <1. serbetannselo nin vale 8vo, *xr 50 
Macewen.itaAs) Hood Inspection: eee nrctaeiiat ex-lercrruelisi eae 8vo, *2 50 
Mackenzie, N. F. Notes on Irrigation Warita 2: o otetktatendrel eaten MAGV.O} Marea esep: 
Mackie, J. How to Make a Woolen Mill Devil PUA EE Rake. cee eee 8vo, *2 so 
Mackrow, C. Naval Architect’s and Shipbuilder’s Pocket-book. 
r6mo, leather, 5 00 
Maguire, Wm. R. Domestic Sanitary Drainage and Plumbing...... 8vo, 4 Ge 
Mallet, A. Compound Engines. Trans. by R. R. Buel. (Science Series 
INOPILO.)P Eee c-tie orate tices ce TT eae ie eh UH ASE 16mo, 
Mansfield, A.N. Electro-magnets. (Science Series No. 64.)...... 16mo, oO 50 
Marks, E.C. R. Construction of Cranes and Lifting Machinery....1z2mo, *r 50 
Construction and Working of Pumps...................... I2mo, *r 50 
—— Manufacture of Iron and Steel Tubes................:...4. I2z2mo, *z oo 
Mechanical Engineering Materials......................... 12mo0, *r co 
Marks, G.C. Hydraulic Power Engineering...................4.. 8vo, 3 50 
inventions, Patents and =Desions-ce-- acre erect enie I2mo, *x so 
Marlow, T.G. Drying Machinery and Practice.................... 8vo, *5 Go 
Marsh, C. F. Concise Treatise on Reinforced Concrete.............8vo, *2z2 50 
Marsh, C. F.,and Dunn, W. Reinforced Concrete................. 4to, *5 oo 
Marsh, C. F., and Dunn, W. Manual of Reinforced Concrete and Con- 
crete’ Block Constructiona), See 16mo, morocco, *2 50 
Marshall, W. J., and Sankey, H.R. Gas Engines. (Westminster Series.) 
5 8vo, *2 ao 
Martin. G, Triumphs and Wonders of Modern Chemistry........ 8vo, *2 a0 ° 
Massie, W. W., and Underhill, C. R. Wireless Telegraphy and Telephony. 
Izmo, *r oo 
Matheson, D. Australian Saw-Miller’s Log and Timber Ready Reckoner. 
12mo, leather, 1x 50 
Mathot, R. E. Internal Combustion Engines..................... 8vo, *6 oo 
Maurice, W. Electric Blasting Apparatus and Explosives........... 8vo, *3 50 
Shot Firen’s Guides sen cists kcal, Oe ott por ENN feces 8vo, *r 50 
Maxwell, J.C. Matter and Motion. (Science Series No. 36.)..... 16mo, o 50 
Maxwell, W. H., and Brown, J. T. Encyclopedia of Municipal and Sani- 
tanyEnpineerinmag. 2 (es .7 a3 le toieite enue eusnn ae Nene eee 4to, *10 oo 
Mayer, A.M. Lecture Notes on Physics.................. Bea 8vo, 200 
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McCullough, R.S. Mechanical Theory of Heat................... 8vo, 3 50 
McIntosh, J.G. Technology of Sugar.....................00000- 8vo, *4 50 
AsdestrialyAlcobolmmsmene tees vues tye 8 TE ae 8vo, *3 00 
—— Manufacture of Varnishes and Kindred Industries. Three Volumes. 
 8vo. 
Vol. I. Oil Crushing, Refining and Boiling..................... *3 50 
Vol. Il. Varnish Materials and Oil Varnish Making.............. *4 ‘00 
Vol. III. Spirit Varnishes and Materials....................... *4 50 
McKnight, J. D., and Brown, A.W. Marine Multitubular Boilers...... *I 50 


McMaster, J. B. Bridge and Tunnel Centres. (Science Series No. 20.) 
16mo, o 50 


WicMechen, F.L. Tests for Ores, Minerals and Metals............ I2mo, *I 00 
McNeill, B. McNeill’s Code. . MLE et oe os Pea chen ae 8vo, *6 00 
McPherson, J. A. Waleriworks: Distribution Te a te ek ee 8vo, 2 50 
Melick, C. W. Dairy Laboratory Guide..............60........ I2mo, *r 25 
Merck, E. Chemical Reagents; Their Purity and Tests............ 8vo, *1 50 
Merritt, Wm. H. Field Testing for Gold and Silver....... 16mo, leather, 1 50 
Meyer, J. G. A., and Pecker, C. G. Mechanical Drawing and Machine 

DESIST AS Sayin Tey Sekar foter a, Sk Sarat, eo ee gee ws 4to, 5 00 
Michell Sy MinesDrainagesra tie ee ert ee aed ED 8vo, 10 00 
Mierzinski, S. Waterproofing of Fabrics. Trans. by A. Morris and H 

RRO DSON A ere ales cet PES NEE Torte mae Fee OT oe: 8vo, *2 50 
Miller, E. H. Quantitative Analysis for Mining Engineers.......... 8vo, *r 50 
Willer, G. A. Determinants. (Science Series No. 105.)...........16mo, 
Uistroy,2Mo Hh. W..° “Home Wacesmaking: . .25 00. cs Sees wee 12mo, *I 00 
Minifie, W. Mechanical Drawing.................. ERRATA sit 8vo, *4 00 
Michell, C. A., and Prideaux, R. M. Fibres Used in Textile and Allied 

Andustrigsssestie se tc. Sees eens PER SR 8vo, *3 pe 
Modera Meteorology) ons Ae MR a RE aN es wes 12M0,/31 250 
Monckton, C. C. F. Radiotelegraphy. (Westminster Series.)...... 8vo, *2 00 
Monteverde, R. D. Vest Pocket Glossary of English-Spanish, Spanish- 

English Technical Terms 5 ow.) 22h ee 64mo, leather, *1 00 
Moore, E. C.S. New Tables for the Complete Solution of Ganguillet and 

Rutter’ Sah Orne laren ee ce Reng a ee on Pie De cee 8vo, *5 00 


Morecroft, J. H., and Hehre, F. W. Short Course in Electrical Testing. 
8vo, *1 50 
Moreing, C. A., and Neal, T. New General and Mining Telegraph Code, 8vo, *5 00 


Morgan, A. P. Wireless Telegraph Apparatus for Amateurs....... I2mo, *1 50 
Moses, A. J. The Characters of Crystals.....2.00 2.0... ee ee eee 8vo, *2 00 
Moses, A. J., and Parsons, C. L. Elements of Mineralogy.......... 8vo, *2 50 


Moss, S. A. Elements of Gas Engine Design. (Science Series No.121.)16mo, w 50 
—— The Lay-out of Corliss Valve Gears. (Science Series No. 119.).16mo0, 0 50 


Minllin, J. P. Modern Moulding and Pattern-making.............12me, 50 
Munby, A. E. Chemistry and Physics of Building Materials. (Westmir- 

BLED SELIGSA) eters tee eee eae re ree raee le ob eater NEES 8vo, *2 00 
Murphy; {j7G.. Practical Mining. ... 222-0... eae ctia 16mo, I 00 
Murray, J. A. Soilsand Manures. (Westminster Series.).......... vo, *2 00 
Msaaet AY © Legal Cheniistry..090 20.) ke Ne) Ss... 2M; 200 
Nasmith, J. The Student’s Cotton Spinning...................... 8vo, 3 00 


‘Recent, Cotton MilliConstruction<... 000. | i eee I2mo, 2 00 
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Neave, G. B,. and Heilbron, I. M. Identification of Organic Compounds. 


I2mo, *1 25 
Neilson, R.. Mc»-Aeroplane’ Patents... sas a fers cloene he os eet eee 8vo, *2 00 
Nerz, F. Searchlights. Trans. by C. Rodgers...................-. 8vo, *3 00 
Nesbit, A. F. Electricity and Magnetism............ (In Preparation.) 
Neuberger, H., and Noalhat, H. Technology of Petroleum. Trans. by J. 
G. McIntosh es ie ae ere eT eer rae 8vo, *10 00 
Newall, J. W. Drawing, Sizing and Cutting Bevel-gears............8v0, I 50 
Nicol, G. Ship Construction and Calculations..................... 8vo, *4 50 
Nipher, F. E. Theory of Magnetic Measurements................ I2mo, I 00 
Nisbet, HW.) Grammariof,Textile:Design «30. sa ek pee eee ete: 8vo, *3 00 
Nolan, H. The Telescope. (Science Series No. 51.).............. 16mo, o 50 
Noll,-A.c¢How: to. Wire; Buildings: ip: Curie ucmvraaemiers tres vuole I2mo, I 50 
Nugent, Es slreatise.on Optics:).m; om ae poe Meee sete I2mo, I 50 
O’Connor, H. The Gas Engineer’s Pocketbook........... 12mo, leather, 3 50 
PetrolyAir:Gas iit aatt, eels de ona ee See bb ear e 12mo, *o 75 
Ohm, G. S., and Lockwood, T. D. Galvanic Circuit. Translated by 
William Francis. (Science Series No. 102.)............. 16mo, 0 50 
Olsen, J.C. Text-book of Quantitative Chemical Analysis..........8vo0, *4 00 
Olsson, A. Motor Control, in Turret Turning and Gun Elevating. (U.S. 
Navy Electrical Series, No. 1.) .... 0.0 su 06 cee cen 12mo, paper, *o 50 
Oudin, M. A. Standard Polyphase Apparatus and Systems.......... 8vo, *3 00 
Palaz, A. Industrial Photometry. Trans. by G. W. Patterson, Jr...8vo, *4 oo 
Pamely, C. Colliery Manager’s Handbook....................0:. 8vo, *10 00 
Parr, G. D. A. Electrical Engineering Measuring Instruments...... 8vo, *3 50 
Parry, E. J. Chemistry of Essential Oils and Artificial Perfumes....8vo, *5 00. 
Foods;and Drugs.) Two Volumes... fenneiat-ins..). od. oe 8vo, 
Vol. I. Chemical and Microscopical Analysis of Foods and Drugs. *7 50 
Voluihse Sale,of Food and:Drugs Acts) ants fan eerie es *3 00 
Parry, E. J., and Coste, J. H. Chemistry of Pigments.............. 8vo, *4 50 
Parry, L. A. Risk and Dangers of Various Occupations............ 8vo, *3 00 
Parshall, H. F., and Hobart, H.M. Armature Windings............ 4to, *7 50 
be lectric: Railway, Pngineering crise caa: «ico cususts eects te 4to, *10 00 
Parshall, H. F., and Parry, E. Electrical Equipment of Tramways....(I/n Press.) 
Parsons.is.¢)._ MalleablexCastJronsncias ttn ee er oenae eee 8vo, *2 50 
Partington, J. R. Higher Mathematics for Chemical Students..1z2mo, *2 oo 
Passmore, A.C. Technical Terms Used in Architecture............ 8vo, *3 50 
Patterson, D. The Color Printing of Carpet Yarns.................8v0, *3 50 
— ColonmMatching on Textiles. i.). . aaiiemcitt Wee tee 8vo, *3 00 
Dherscience.of Color Mixing ase aoe ecldaaae oa ae 8vo, *3 00 
Paulding, C. P. Condensation of Steam in Covered and Bare Pipes. .8vo, *2 00 
— — Transmission of Heat through Cold-storage Insulation....... 12mo, *1 00 
Peirce, b-acystem of Analytic:Mechanics,.. «. s.440. ae ee 4to, 10 00 
Pendred, V. The Railway Locomotive. (Westminster Series.)..... 8vo, *2 00 
Perkin, F. M. Practical Methods of Inorganic Chemistry.........12mo0, *r 00 
Perrigo7O.k:, «Change Gear Devices... ..-2-3..0 Sepa ate ete 8vo, 1 00 
Perrine, F. A. C. Conductors for Electrical Distribution............8vo, *3 50 
Perry, Jsqeapplied Mechanics, \./ss1).1.. ness eetean eine Loken te 8vo, *2 50 
Petit; G..) White Veadiand: Zinc White-Paints:... Sus... ese es: 8vo, *1 50 
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Petit, R. How to Build an Aeroplane. Trans. by T. O’B. Hubbard, and 

Al spEL wed D OCT? coy tet RAG ee ahs rh eo ee 8vo, 
Pettit, Lieut. J.S. Graphic Processes. (Science Series No. 76.)...16mo, 
Philbrick, P. H. Beams and Girders. (Science Series No. 88.)...16mo, 


Phillips, J. Engineering Chemistry s)%....0<..008.02.¢+00000 58000 ™ 8vo, 
GOIGPASSAVING State t lags ee thee Mie ee cree eae: 8vo, 
=) DANZELOUS| GOOGS aia. oN ua isha: Vheisieeeee tase ot mete oe eae 8vo, 
Phin,aj.. seven oliesiof. Sciences. .creien oe ee) ee I2mo, 
Pickworth, C.N. The Indicator Handbook. Two Volumes. .12mo, each, 
Logarithms; for-Beginnersie.y..5 ak se eae oe tee 12mo, boards, 
‘DherslidecR ule sr, nse eee ee ee Ree I2mo, 
Plattner’s Manual of Blow-pipe Analysis. Eighth Edition, revised. Trans. 
byeH Ba Cornwalley nce atte a ieee aNd fees Caen rae 8vo, 
Plympton, G. W. The Aneroid Barometer. (Science Series No. 35.) 16mo, 
—— How to become an Engineer. (Science Series No. 100.)......16mo, 
—— Van Nostrand’s Table Book. (Science Series No. 104.).......16mo, 
Pochet, M. L. Steam Injectors. Translated from the French. (Science 
SOLIESPNO20e) eee rere eeu neue anc ue Moneys eee eae 16mo, 

Pocket Logarithms to Four Places, (Science Series No. 65.)....... 16mo, 
leather, 

Polleyn, F. Dressings and Finishings for Textile Fabrics............ 8vo, 
Pope, F. L. Modern Practice of the Electric Telegraph............. 8vo, 
Popplewell, W. C. Elementary Treatise on Heat and Heat Engines. .12mo, 
PTE VENTION Ol, OMMOK Crea evi cirrtsoke stemshors atonal soe ete ele» eet ries 8vo, 
Strength-ofsMaterialsaqemmac ccs segue Went sectete carniase cers 8vo, 
otteted wre CONCTELE au.k Cie piiecne ten ce ee coherersiat cin lepeptomeetions oe ebiete eines 8vo, 
Practical Compounding of Oils, Tallow and Grease................. 8vo, 
PrActicnlt TOM eH OUn Cin ia see nS NEKS oni xincerelodste @ sharers eee I2mo, 
Pray, T., Jr. Twenty Years with the Indicator....................8v0, 
Steam) Tablesiand: Engine Constant. : 3)... . cies neler es ste 8vo, 
Calorimetercnables tener cs teres tate col eeic. che tratreetin eee eens 8vo, 
IPreeces- Wee, aaa lectric LAMpPSs yc. asin sts = alee area aia s ores s (In Press.) 
Prelini€.eHarthvand Rocks Excavations. s.c.is8acccct)@ Sete tee tee 8vo, 
Graphical Determination of Earth Slopes..................... 8vo, 
INCLINE oN EW! ECLtHOM |. f-. 0+ ecto. eiebe vals «ls iciee clsrotnieneosieeys 8vo, 
Dredging. yAe practicaly LreatiSOs..ccc1e cc; eietepaetncirsei. <=: tay 8vo, 
PRESCOtt Aco wa OTSAnic ANALYSIS ts...) oe. a's cremate ae iokthe alersisere Oke 8vo, 


Prescott, A. B, and Johnson, O0.C. Qualitative Chemical Analysis. . .8vo, 
Prescott, A. B., and Sullivan, E.C. First Book in Qualitative Chemistry. 

I2mo, 
Pritchard, O.G. The Manufacture of Electric-light Carbons. .8vo, paper, 
Pullen, W. W. F. Application of Graphic Methods to the Design of 


SIEUCCHLCS PEE ie EME ree tence cue cgay aera ce oan 12m0, 
Injectors: Theory, Construction and Working...............12mo, 
Pulsifer, W. H. Notes for a History-ef-Lead...-...7. 0. 8vo, 
UTC HACE mW ict ome ASO LGY parece ier ne rsie (erosions (oles ain ie) tanieevoue kage ete) cares I2mo, 
Putschs Ave Gas and: Coal-dustcBiriny oor. « victciele sjvetninie orehe a) teri chet= 8vo, 
Pynchon, T. R. Introduction to Chemical pliveice SOOO SEO. 8vo, 


Rafter G. W. Mechanics.of Ventilation. (Science Series No. 33.).16mo, 
——+Potable Water. (Science Series No. 103.).................. 16mo, 
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Rafter, G. W. Treatment of Septic Sewage. (Science Series No. 118.) 


16mo, 

Rafter,G. W.,and Baker, M.N. Sewage Disposal in the United States. 4to, 
Raikes, H..P.” SewagexDisposal] Works << oc niqeed- cleienuae came 8vo, 
Railway,Shop: Up-to-Date 5, :.)..aeqea ake. Stieeietonss apetae ate ae 4to, 
Ramp, a eM..  PoundrysPractice’ sats... tee aera ene een (In Press.) 
Randall, P. M. Quartz Operator’s Handbook................... 12mo, 
Randau,-Pi EnamelsvandsEnamelling yc a chtot eee aie 8vo, 
Rankine,:W.-J.. M.. Applied: Mechanics :).: 52 salscisctieue, pases tbe cones 8vo, 
Civil: Engineering. in. ret ab noid rk Ske ae SiS nets ee 8vo, 
——— Machinery and: Millwork ae waees,nsic ston. opiate cdtcdepentinne fo oecler sues tee 8vo, 
—— The Steam-engine and Other Prime Movers..................- 8vo, 
--— Useful)Rules:and :Tabless:. .c.ficcg....0.5)-vangiott sleteminnyettte aus, Darel 8vo, 


Rankine, W. J. M., and Bamber, E. F. A Mechanical Text-book....8vo, 
Raphael, F.C. Localization of Faults in Electric Light and Power Mains. 


8vo, 

Rathbone sRirks 5. ounplesjewelleryoa sm ce iadiceinirle cinco 8vo, 
Rateau, A. Flow of Steam through Nozzles and Orifices. Trans. by H. 
PROBLY COINS. 2:. ape SRNR A Ieee etal sR EERE oes eRe 8vo, 
Rausenberger, F. The Theory of the Recoil of Guns................8vo, 


Rautenstrauch, W. Notes onthe Elements of Machine Design.8vo, boards, 
Rautenstrauch, W., and Williams, J.T. Machine Drafting and Empirical 


Design. 
Patty le MachinesDrafting 2 epivrena: i okininatt wiv acamaanie ane mat 8vo, 
Parcels mpiricaleDesigniony. 9 tkete/ sence, herein (Un Preparation.) 
Raymond, E. B. Alternating Current Engineering............... I2mo, 
Rayner, H. Silk Throwing and Waste Silk Spinning. . For eorR OOS 
Recipes for the Color, Paint, Varnish, Oil, Soap and ere iiere Trades, 8vo, 
Recipessorshlint GlassiMaking: yess. tated -ppetere ee me cheba ae I2mo, 
Redwood, B. Petroleum. (Science Series No. 92.).............. 16mo, 
iIReed’s Engineers’ Handboolkiaa. hci snuccgs uate th ore eee 8vo, 
Key to the Nineteenth Edition of Reed’s Engineers’ Handbook. .8vo, 
Useful Hints to Sea-going Engineers....... 2.25 $s 0. cee ss I2mo, 
Marine !Boilersa. seis ny prank hh a mepaciete Chan Ree I2mo, 


Reinhardt, C. W. Lettering for Draftsmen, Engineers, and Students. 
oblong 4to, boards, 


The Technic of Mechanical Drafting............ oblong 4to, boards, 
Reiser, F. Hardening and Tempering of Steel. Trans. by A. Morris and 
ETP RODS ONG 3 rev couet ween aeatn hceeinoie esos ae eaten ve eto \.I2mo, 

Reiser, N. Faults in the Manufacture of Woolen Goods. Trans. by A. 
MorrisvandsH Robson rsa ae paral hoe en oil eee te re 8vo, 

—— Spinning and Weaving Calculations......................... 8vo, 
Renwick, W.G. Marble and Marble Working.................... 8vo, 
Reynolds, O., and Idell, F. E. Triple Expansion Engines. \ (Science 
SELLESENO:00;) cuss cuonth eee Renee mer eee ee ae 16mo, 

Rhead, G. F. Simple Structural Woodwork..................... I2mo, 
Rice, J. M., and Johnson, W. W. A New Method of Obtaining the Differ- 
entialForeMEnctions snes to val. head wate keaetmennae heim I2mo, 
Richardson, J. The Modern Steam Engine....................... 8vo, 
Richardson, $.S. Magnetism and Electricity....................12mo0, 


Rideal, S. Glue and Glue Testing................. sosashs) appealing 8vo, 


50 
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Rings, F. Concrete in Theory and Practice...................-- I2mo, *2 50 
Ripper, W. Course of Instruction in Machine Drawing............ folio, *6 00 
Roberts, F.C. Figure of the Earth. (Science Series No. 79.).....16mo0, 0 50 
Roberts, J., Jr. Laboratory Work in Electrical Engineering....... 8vo, *2 00 
Robertsonysh. S: -water-tabe-Boilers.c*) .. wack cin te). seein 8vo, 3.00 
Robinson, J. B. Architectural Composition....................... 8vo, *2 50 
Robinson, S. W. Practical Treatise on the Teeth of Wheels. (Science 

Series Now 240): ee er, ae eet aca Spey tase meee 16mo, 0 50 
—-— Railroad Economics. (Science Series No. 59.)............. 16mo, 0 50 

Wrought Iron Bridge Members. (Science Series No. 60.)..... 16mo, 0 50 
Robson, J. H. Machine Drawing and Sketching................. 8vo, *I 50 
Roebling, J A. Long and Short Span Railway Bridges........... folio, 25 00 
Rogers, A. A Laboratory Guide of Industrial Chemistry..........12mo0, *1 50 
Rogers, A., and Aubert, A. B. Industrial Chemistry......... (In Press.) 
Rogers, F. Magnetism of Iron Vessels. (Science Series No. 30.)..16mo, 0 50 
ROUINS AWeaeNotes: On R=Light: eee hoe tse BM Gee seen 8vo, *5 00 
Rose, J. -The Pattern-makers’ Assistant............0....0....5555 8vo, ~2 50 
——— Key to’ Engines and Engine-running................:...-:+ 12m0, 2°50 
Rose, T. K. The Precious Metals. (Westminster Series.)......... 8vo, *2 00 
Rosenhain, W. Glass Manufacture. (Westminster Series.)....... 8vo, *2 00 
Ross, W. A. Plowpipe in Chemistry and Metallurgy..............1z2mo0, *2 00 
Rossiter, J. T. Steam Engines. (Westminster Series.)....8vo (Jn Press.) 

Pumps and Pumping Machinery. (Westminster Series.)..8vo (Jn Press.) 
Rote we hysical Chem istry acc ct wines ge ete a ech Ma tie tee ace Meche 8vo, *2 00 
Rouillion, L. The Economics of Manual Training................ 8vo, 2 00 
Rowan, F. J. Practical Physics of the Modern Steam-boiler........ 8vo, 7 50 
Rowan, F. J., and Idell, F. E. Boiler Incrustation and Corrosion. 

(ScienceiSeriesvNO:-27a)t cnc cc oe ee ae 16mo, 0 50 
Roxburgh) .Ws<General“Houndry Practices ac. .-ncctee seis.» oes eee 8vo, *3 50 
Ruhmer, E. Wireless Telephony. Trans. by J. Erskine-Murray....8vo, *3 50 
Russell, A. Theory of Electric Cables and Networks............ ...8v0, *3 00 
Sabine, R. History and Progress of the Electric Telegraph........ T2M0sn e255 
Daeltzere Anise 1 TeAtISC ONGACOUSTICSS iiss ot nace WicecVehe oes cl eh ouslobe atel woe I2mo, I 00 
Salomons, D. Electric Light Installations. 12mo. 

Vol. I. The Management of Accumulators..................4... 2 50 
WiolesbiciesA pparatts: ers act pyoe morc cee cloe SII RNId phenome Lr BE 2 25 
Vols TiierarnA pplicatiOns siacustsa-t.yaict-rxocehlc ei -pelie det (detems fodevaae a SENS WN I 50 
Santord | PaG se NitrO-explosl VScom aie rnisi> ltmaten deat «rete Pone coedoteitoschotane 8vo, *4 00 
Saunders, C. H. Handbook of Practical Mechanics.............. 16mo, I 00 
leather, 4 25 
Saunnier, C. Watchmaker’s Handbook ~..............2...5. I2mo, 3 00 
Savers as: ewbrakes for ram: Cars). 7. +0). «ie ates oeteiotteate ae 8vo, *z 25 
eheclewCsaWemChemicalunssayss<taccdar pats. <).Lmiclehtteliler® toiend onder ale 8vo, *2 00 
Schellen, H. Magneto-electric and Dynamo-electric Machines....... 8vo, 5 00 
pocHerer Ree Casein. wil rans.nbyiCh Salter, 52 10.5 -,ncetiee tatoo cen 8vo, *3 00 
Schidrowitz, P. Rubber, Its Production and Industrial Uses ...... 8vo, *5 00 
Schmall, C. N. First Course in Analytic Geometry, Plane and Solid. 
12mo, half leather, *1 75 
Schmall, C. N., and Shack, S. M. . Elements of Plane Geometry....12mo, *1 25 
MCIICCH ML teEELOW OLD W.ALER a semen toccas.) lear «tt siecsils speheteis aye ieretecn 3 8vo, *3 00 
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Schumann, F. A Manual of Heating and Ventilation..... r2mo, leather, 
Schwarz, baH..L.) Causal'Geology.) 42 ore eee ee eet 8vo, 
Sehweizer;.V.,, Distillation of Resins'syi7 ers ele he ender eeecae 8vo, 
Scott, W. W. Qualitative Analysis. A Laboratory Manual..........8vo, 
Scribner, J. M. Engineers’ and Mechanics’ Companion . ..16mo, leather, 
Searle, A.B. Modern Brickmaking .. ee SaEhO WD . .8vo, 
Searle,G. M. ‘‘ Sumners’ Method.” Wotdsited ated biipecyedl P(Seieaes 
Series#N0. 124s) ei. We See ORNS, PS Reet oem ede tee 16mo, 
Seaton, A. E. Manual of Marine Engineering. . : .8vo, 
Seaton, A. E., and Rounthwaite, H. M. Pockeebook of Marine Engitieer! 
BINS og (rok ie Pee MOR ah Ree tele — -c caye RR aee 16mo, leather, 
Seeligmann, T., Torrilhon, G. L., and Falconnet, H. India Rubber and 
Gutta Percha. Trans: by J. G. McIntosh... 9.00.0. .:.....: 8vo, 
Seidell, A. Solubilities of Inorganic and Organic Substances........ 8vo, 
Sellew,. W.-H mwoteeliRails: .. -etihshentee ise tenes «tee ne 4to (In Press.) 
Senter, G. Outlines of Physical Chemistry...................... I2mo, 
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ELECTRICAL ENGINEER’S 
POCKETBOOK 


By HORATIO A. FOSTER 


(With the co-operation of eminent specialists) 


The Most Complete Book of Its Kind Ever Published 
FrOSTER'S Pocketbook is the busy engineer’s first assistant. When he wants really 


reliable information, he turns to Foster to get it for him, and he gets it. Foster 
places before him data on the latest and best practice in electrical engineering with a mini- 
mum expenditure of time and effort. The material in Foster is logically arranged and is 
indexed in a full table of contents and a voluminous index that alone covers sixty pages, 
and to this is added a set of patent thumb index tabs that make reference to any section of 
the book practically instantaneous. The index is most thorough and reliable. It points 
right to the spot where the information sought is. If you ever need information on elec- 
tricity, you ought to have a copy of the new Sixth Edition. 


1,636 Pages 718 Tables 1,128 Illustrations $5.00 


CIVIL -EN:GINEER2S 
POCKETBOOK 
By ALBERT I. FRYE 


_Now in Press—Nearly Ready 
iN. COMPREHENSIVE treatment of Civil Engineering, in seventy sections. Each main 


subject receives economic consideration and analysis,-and is reinforced with excerpts 
from, and references to, the most important cost and other data in our leading technical 
publications—including hundreds of illustrations of up-to-date engineering structures and 
details. “‘ How to design engineering structures economically” has received careful study 
in the preparation of this work. The fundamental principles laid down can be followed 
readily by every young engineer, and carried to practical completion in the finished structure. 
Most of the tables are new and have been prepared regardless of time and expense. Many 
of them have been arranged in a novel manner which will appeal especially to engineers; 
and all have been carefully checked and rechecked, to eliminate the possibility of errors. 
Graphical methods have been illustrated freely throughout the work, and in connection 
with analytical solutions, Methods and cost of work have received special attention. 


1,400 Pages 500 Tables 1,100 Illustrations 
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